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HOW MPB bearings 
solve miniaturization problem 


for Bendix Radio 


— 


ACTUAL SIZE MPB #3 





MPB ball bearing used as Index Pawl 


- 8 


os Pi, 
miniature frequency selector switch 


OPERATING CONDITIONS — miniature ball bearing serves as 
index pawl in 4-position indexing device . . . bearing travels 
at 936 r.p.m. CRITICAL — low starting torque, low friction rota- 
tion ... high impact loads . . . long, trouble-free bearing life. 
RESOLVED — by use of MPB No. 3, .1875” o.d. full-race bearing. 


To quote Mr. John F. Wroten, Jr., mechanical engineer 


with Bendix Radio Division, these are some of the 
reasons why MPB bearings were selected in the minia- 
turization of their frequency selector switch: “The 
low friction rotation of the bearing practically elimi- 
nates drag in the indexing action, and reduces to a 
minimum the amount of power required for disengage- 
ment. Also, the bearing displays unusually high re- 
sistance to the frequent impact loads a detent stop of 
this kind must withstand . . . . Because rolling contact 
occurs between the pawl and the plate, the plate can 
be made of soft stainless steel.” 

For problems involving miniaturization, consult MPB, 
pioneer manufacturer of miniature ball bearings. 


Miniature Precision Bearings, Inc., 103 Carpenter St., Keene, N. H. 
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New installations recently placed in 

operation at Lake Charles, include 

units for crude oil distillation, 

catalytic cracker feed preparation, 
§ Thermofor catalytic cracking, gas 
E recovery, catalytic polymerization, 
© catalytic reformer feed preparation 
and aromatics extraction, 





GREATER CAPACITY- 
EFFICIENCY - ECONOMY FOR 


CONOCO For Continental Oil Ai Stone & 


Webster Engineering Corporation designed and 
constructed seven types of process units and 
enlarged an existing alkylation unit at the 
Company’s Lake Charles, Louisiana, refinery. 





Continuous flow through several of the units 
minimizes the need for intermediate offsite 
storage facilities; and all units are closely 
integrated for high heat economy. 


These new units more than tripled the 
capacity of the refinery. 





Write or call us for detailed information as to 
how our engineering, design, construction, report 
and appraisal services may be of assistance to you. 
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BTONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED (LONDON) 


ew York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Toronto 
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If you burn oil or gas, investigate the VP Package 
Boiler for capacities up to 30,000 pounds per hr 


... the VU-10 up to 60,000 pounds. 


For stoker firing, the VU-10 is available from 


10,000 to 60,000 pounds of steam per hour. 





The VP Boiler — the Package Boiler with EXTRA Features 


The we Loiler 


The C-E Package Boiler, type VP .. . completely 
shop-assembled . . . for oil or gas firing. It is available 
in capacities from 4,000 to 30,000 lb steam per hr; 
for pressures to 500 psi. The VP Boiler has more 
water-cooled area per cubic foot of furnace volume 
than any other boiler of its size and type. The large 
(30-in. diameter) lower drum permits a simple, sym- 
metrical tube arrangement ... greater water storage 
capacity ... easy access for washing down or inspec- 
tion. The centrifugal fan is efficient, yet its noise 
level is less than half that of typical high-speed blow- 
ers used on most package boilers. Baffle arrangement 
is simple, resulting in low draft loss . . . simple soot 
blowing . . . elimination of dead pockets . . . high 
heat absorption. 


Fully descriptive catalogs are available on both of these 
boilers. We'll be happy to send yours upon request. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 8-738 





BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 


66 


Choose your boiler from these two 








Whatever your fuel... whatever your steam 
capacity requirements up to 60,000 pounds per 
hour... you'll find that one of the Combustion 
Engineering Boilers described below will be just 
right for you. 








The VU-10 Boiler, as arranged for C-E Spreader Stoker firing 


The Ww-10 Goiler 


The VU-10 Boiler is designed for industrial load con- 
ditions, particularly for plants with small operating 
and maintenance forces. Capacities range from 10,000 
to 60,000 Ib steam per hr... pressures to 475 psi... 
heat recovery equipment is available if desired. Fuel 
can be either coal (C-E Spreader, Traveling Grate or 
Underfeed Stoker) oil or gas. This boiler is a com- 
pletely standardized design adaptable to many con- 
ditions. It responds readily to variations in load; it is 
simple to operate and maintain. All parts are easily 
accessible for inspection. Like the VP, the VU-10 
Boiler is a complete unit — boiler, furnace setting, 
fuel-burning equipment, controls, forced draft- 
bringing you the benefit of one contract... one 
responsibility. 
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New Small Aircraft Gas Turbine Developments 
Create Opp6rtunities For You At General Electric 
:, You can now join General Electric engineers who 
once again lead the way into new fields of aircraft 
ron propulsion. A new and expanding department offers 
the stability of employment traditionally provided 
General Electric professional people in addition to 
individual professional development and an oppor- 
tunity for self-expression and rapid advancement. 
Investigating a variety of power plant systems is 
| com DUCTED FAN providing challenging problems in mechanical de- 
-ating sign, aerodynamics, control design and other related 
0.000 Small Power plants under development or study by SG. E. fields. This work combines the great potential of 
et une ee phe rami ee the gas turbine with the interesting and progres- 
om ‘ sive field of aeronautics. 
wn or Located in New England, the G-E Small Aircraft 
com- Engine Department with its current staff of out- 
, con- standing men in the field of propulsion systems is 
1; it is seeking to fill positions of responsibility. Work is 
easily being carried on under contract in areas of design, 
TU-10 development and manufacture affording an oppor- 
tting, tunity for all phases of engineering activity. 
raft - For Further Information Contact 
a David B. Price 
Small Aircraft Engine Department 
You will work on XT-58 Helicopter Engine being developed A 
for U. S. Navy as shown above in front of J47-GE-17 jet 1000 Western Avenue 
engine, or on other small engines and related developments. West Lynn, Massachusetts 
Progress /s Our Most Important Product 
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EVIEWDECE NBER, 1954 67 











“Holland”—“the little cigar-shaped vessel... which may oxm 
play an important part in the building of the navies of the 


Since then, Electric Boat has built 226 submarines for the 
United States Navy and more than 100 for friendly foreign x 
Today, EB leads in the application of nuclear energy 

to propulsion with the world’s first atomic-powered vesself, 
the U.S. Navy submarines “Nautilus” and “Sea Wolf”. 
For 74 years, divisions of Dynamics have pioneered in 
hydrodynamics, electrodynamics, aerodynamics and Aiuclear 
dynamics. In 1954, under the group concept of “Dynamics 

for Defense”, they continue to make new and notgble contributions 
to the military security and industrial progress the nation. 
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DAINGERFIELD-FT WORTH, TEX: MONTREAL. CANADA 
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HIRST 230,000 VOLT 







Phelps Dodge to supply vital link 
carrying potential output of 400,000 kilowatts 
for new Garrison Dam 










Habirshaw pipe-type power cable will provide a 
dependable and economical means of carrying this 
tremendous bulk of hydroelectric power at 230,000 
volts, from the powerhouse to the outdoor switch- 
ing stations at Garrison Dam, being constructed at 


Riverdale, N. D., by U. S. Army Corps of Engineers. 
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The cable, a product of Phelps Dodge Copper 
Products Corporation, will consist of three 500,000 
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circular mil copper conductors, insulated with 835 


mils of impregnated paper. 


These insulated conductors will be pulled into 
| 
pipes, which will be filled with oil at a pressure of 


200 pounds per square inch. 


PHELPS DODGE COPPER 
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Coll anithfoc 
Plasticizers . . . Stabilizers 





We're chemical processors producing: 


@ PLASTICIZERS 


for plastics and rubber 


@ STABILIZERS 


for plastics 





Dudley Clapp, 1910 
J. Arthur Hansen, 1934 Everett R. Ackerson, 1941 


Charles L. Viola, 1941 Robert H. Wittenaver, 1949 


DEEC 


PRODUCTS CO. 
PLASTICIZERSE STABILIZERS 
120 Potter St., Cambridge 42, Mass. 














Get in touch with 
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SEMI-CONDUCTOR 
TRANSISTORS AND DIODES 


TUBES 

MINIATURE * 
NUCLEONIC 

RECTIFIER 

RUGGED 
SUBMINIATURE* 
TRANSMITTING 
VOLTAGE REFERENCE* 
VOLTAGE REGULATOR* 


Many types available to military 
specifications for Reliable Tubes 
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Quality Standards 


The day-in, day-out excellence, 
the quality which is standard 
in every Curtis Universal Joint, 
has made the Curtis Joint the 
quality standard of the industry. 
Each Curtis Universal Joint 
component is made from spe- 
cially selected steel, individu- 
ally heat-treated for a specific 
purpose. This accounts for the 
inherent balance, long life and 
dependable performance of 
Curtis Universal Joints. 


CURTIS UNIVERSAL JOINTS 


@ 14 sizes always in stock 








Siege? 9s the iain spe abiaiaia “8 " 


@ Fewer parts, simpler construction 

® Complete equipment for govern- 
ment tests 

Our catalog torque and load rat- 

ings are substantiated by constant 

tests. You can depend on them. 


Not sold through distributors. 
Write direct for free engineering 
data and price list. 


€ GuRTIS 
Trade Mork 


UNIVERSAL JOINT CO., INC. 
8 BIRNIE AVE., SPRINGFIELD, MASS. 
As near to you as your telephone 


the only 
Universal Joint 
i 
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ARTISAN 
METAL PRODUCTS INC 
EQUIPMENT FABRICATORS) 


WALTHAM 
MASS USA 








AUTOCLAVES 


Artisan engineers and work- 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building 
special equipment and machinery 
have been of value to many 
leading mechanical and process 
industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- 
neer to call to discuss your equip- 
ment requirements, telephohe 
WaAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 


Hts ane 


73 POND STREET, WALTHAM, (Boston 54) Mess. 









CONDENSERS AND 





HEAT EXCHANGERS 





DISTILLATION 







EQUIPMENT 






EXPERIMCUNTAL 







EQUIPMENT 






EVAPORATORS 






MIXERS 






JACKETED KETTLES 







PIPE. PIPE COILS 







AND BENDS 







REACTORS 














SPECIAL MACHINERY 


TANKS 
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Will data on molybdenum 

and the “‘moly” derivatives 
utilized in chemicals, agriculture 
and various phases of industry 
help your thesis project? If so, let 
us know your field of particular 
interest . . . write: Climax 
Molybdenum Company, 500 Fifth 
Avenue, New York 36, N. Y. 
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DC-AC 
CHOPPERS 


For 60 Cycie Use 


Built to rigid 
commercial 
specifications. 


Twenty-two types, 
both single and 
double pole. 


Long life. 
Low noise level. 
Extreme reliability. 


Write for 
Catalog 370. 


STEVENS 


INCORPORATED 
ARNOLD 


22 ELKINS STREET 
OUTH BOSTON 27, MASS 








GEARS 


Made to Your 
Specifications 


You and we can form a 
team—you to draw up 
the specifications; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all ma- 
terials. Design-engineer- 
ing service available. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


DIEFEND‘O:AF 


GEAR S 


















































THE TABULAR VIEW 


Convocation. — On October 4, Technology: studentg 
joined members of the Corporation and the Faculty ig 
Rockwell Cage for a convocation commemorating Karl 
Taylor Compton who won international renown as su@ 
cessful physicist, educator, administrator, and public serv 
ant as well as the respect of all who knew him. Dr. Compe 
ton’s success as physicist was reviewed by Greorce & 
Harrison, Dean of the School of Science, who had 
known and worked with Dr. Compton for three decades 
Juiius A. Stratton, '23, Vice-president and Provost, re 
counted Dr. Compton’s quarter-century affiliation with 
M.L.T. as educator and administrator. James R. KILuiayy 
yr., 26, who succeeded Dr. Compton as Technology’s preg 
ident, and who worked closely with him in the President 
Office for more than a decade, spoke on Dr. Compton§ 
human characteristics. It is The Review's privilege to pre 
sent these addresses in this issue of The Review: “Kad 
Taylor Compton — Scientist,” page 83; “Karl Taylor 
Compton — Educator and Administrator,” page 85; and 
“Karl Taylor Compton — the Man,” page 87. 

Compilation. — The published writings of Technology’ 
ninth president fall naturally into two broad and approe 
imately equal groups. From 1910 until the mid-1930's 
Dr. Compton’s writings were almost exclusively scientifi¢ 
but as his duties as M.I.T. President closed in on him, Dr 
Compton’s writings dealt more and more with broad top 
ics in education, national service, and religion. His writ 
ings are scattered through many books and periodicals 
but ELEANorR L. BarTLetTT has compiled a total of 379 
titles in what is believed to be a complete record of Dr 
Compton’s published work. Miss Bartlett is in charge o 
Special Collections in the Hayden Library; her careful 
compilation appears on page 89 of this issue of The Re 
view. 

Competition. — Ep>warp McSweeney, '23, takes time 
from a busy administrative career to present “Some Ob- 
servations on Executive Development” (page 93). In the 
second of his articles to appear in The Review — dealingj 
with business administration in one form or another- 
Mr. McSweeney, who is president of Perkins-Goodwi 
Company, makes sage comments on a major problem con 
fronting the nation’s first-rank executives. 
& 
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IN THE ROARING HEAT of steelmakers’ furnaces, molten 
metals boil and bubble like water in a teakettle. 


STANDING FIRM in the intense heat of many of these 
furnaces are inner walls made of blocks of carbon. 

Because pure carbon laughs at heat—actually grows 
stronger as it gets hotter—it has become vitally im- 
portant in making iron, steel, and many of the other 
things all of us use every day. 


IN CHEMISTRY, carbon and its refined cousin, graphite, 
handle hot and violent chemicals that would quickly 
destroy metal or other materials. Today there are 
pumps, pipes, tank linings, even entire chemical-process- 
Bing structures—all made of carbon or graphite. 


—_— UCC’s Trade-marked Products include 


HAYNES STELLITE Alloys 





NATIONAL Carbons ELECTROMET Alloys and Metals 
ACHESON Electrodes PrEsT-O-LITE Acetylene 
KARBATE Corrosion-Resistant Equipment 


"VIEW 
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PYROFAX Gas 
BAKELITE, VINYLITE, and KRENE Plastics 


Carbon has a peculiar quality— it’s at its best when “the heat is on” 
] q y 


UCC... AND CARBON — For over 60 years the people 
of Union Carbide have pioneered in the discovery, de- 
velopment, and production of many carbon and graph- 
ite products for both industry and the home. This is 
one more way in which UCC transforms the elements 
of nature for the benefit of all. 

STUDENTS AND STUDENT ADVISERS: Learn more about career 


opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES, and PLAstics. Write for booklet H-2. 


Union CARBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET uC) NEW YORK 17, N.Y. 
In Canada: UNION CARBIDE CANADA LIMITED 





PRESTONE Anti-Freeze LINDE Oxygen 
EVEREADY Flashlights and Batteries Dynel Textile Fibers 
SYNTHETIC ORGANIC CHEMICALS 
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What General Electric people are doing... . 


BRAINY PUNCH PRESS 


The increasing need for electronic 
equipment of all kinds in today’s 
economic system has made it neces- 
sary to focus more and more atten- 
tion on the problem of finding manu- 
facturing equipment and techniques 
for making such electronic equip- 
ment automatically. But, while 
much effort has been applied to the 
automatic production of such equip- 
ment in quantities in the rat or 
thousands, very little has been done 
to increase the productivity of the 
job shops which turn out such equip- 
ment in small quantities—lots of 
from 10 to 50. Any improvements in 
this field would make their greatest 
contribution in improved automa- 
tion of the smal]l-quantity production 
typical of many military products 
and specialized commercial lines, 
such as radio and television trans- 
mitters and studio equipment, and 
microwave communication equip- 
ment. 


Engineers in our Electronics Lab- 
oratory at Syracuse have been work- 
ing on this — for the Signal 
Corps, which wants to develop a 
system of automatic machinery to 
assemble and test electronic circuit 
sub-assemblies for various types of 
military electronic equipment. One 
of the results of this work is an auto- 
matic punchpress with an electronic 
““brain,’’ which may well be another 
step toward the automatic factory of 
the future. 


Directions are fed to the new 
punchpress by an electronic digital 
computer. The computer “‘reads’” a 
perforated card for information on 
size, number, and location of holes 
to be punched. The press automatic- 
ally positions the material to be per- 
forated and performs its punching 
operations within an accuracy of a 
few thousandths of an inch. The 
techniques involved could well be 
pr to other industrial opera- 
tions such as drilling, riveting, sta 
ling, electrical testing, etc. The a. 
assembly being produced can be 
rnc | simply by punching new 
directions on a new program card, 
with no time lost for retooling or 
training operators. 
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X-RAY MICROSCOPE 


For many years laboratories both in 
this country and abroad have tried to 


develop an X-ray microscope that 
could be produced in quantity. Our 
General Engineering Laboratory at 


Schenectady has now succeeded in 
developing such a device, capable of 
wide use in medical science, biology, 
and industry. 

The new instrument, magnifying 
up to 1500 diameters, is expected to 
aid in the development of new alloys 
and in studies of such things as cor- 
rosion and welding of metals; to help 
researchers learn more about tooth 
decay, diseases of the bones, and 
other such human ailments as min- 
eral deficiencies and hardening of the 
arteries; to assist in the study of such 
things as the covering or bonding 
quality of paints, adhesives and 
finishes; and 1n some cases to provide 
a speedy substitute for chemical 
analysis. 

In the new microscope the X-ray 
source is Only one 100,000th of an 
inch. This tiny size is achieved by 
focusing the electrons through two 
electrostatic lenses, which are essen- 
tially doughnut-shaped metal rings 
to which voltage is applied. The 
magnified X-ray image thus obtained 
can be seen by the eye or photo- 
graphed for permanent record. While 
the idea of the electrostatic lenses 
was not new, our laboratory's con- 
tribution lay in finding a practical 
way to use them. The instrument 

rovides great stability for the 
Doe exposures needed for high- 
quality pictures, and it is the first to 
use a built-in camera that provides 
developed photographs immediately 
after a subject is exposed. It is not 
affected by magnetic materials and 
therefore can be used in the study of 
steel and alloys. 

Our X-ray Department in Mil- 
waukee will take over production of 
the device, after further refinements 
in design at Schenectady. 


CLEANER ALLOYS 


One of the important facets of the 
modern industrial picture is the 
significant part which is played by 
metallic alloys. And the prospects 
for the future indicate that this part 
can become even more significant 
as better alloys are developed. 

A stumbling block in the path of 
this progress has been mechanical 
impurities which find their way into 
the alloys during the melting proc- 
ess. The major source of such im- 
purities is the atmosphere, which 
forms oxides and nitrides with the 
various alloying elements. The result 
is a distinct weakening of mechanical 
properties in fabricated products, 
and this weakening is accentuated 
in the case of high-temperature 
alloys, in which the materials pro- 
duced are subjected to extremes of 
stress and temperature. 

Our Research Laboratory has been 
studying these effects and their 
causes for several years. It found that 
cleaner alloys could be produced in 
large-size induction furnaces at high 
vacuum. As a result, American engi- 
neers Can now expect to have some 
of the ‘‘impossible’’ alloys and other 
metallurgical materials they need to 
accomplish dream-world feats. 

Such vacuum-melted, high-tem- 
perature alloys are now being pro 
duced by our Carboloy Department 
in Detroit, for use in turbine-wheel 
buckets of jet engines and other 
applications. Heading the list is a 
new alloy capable of withstanding 
higher temperatures than any 
wrought alloy now in production 
This new alloy has stress-rupture 
properties superior to those ex- 
hibited by conventional wrought 
turbine bucket alloys such as M-252 
and S-816. 
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—to military specifica- 
tions, available in 2%”, 
3%” and 41%” sizes in D-C, movable iron A-C, rectifier type 
A-C and thermo instruments. All have sealed, externally oper- 
ated zero correctors—shock-resisting, flat plastic windows—and 
connection terminals molded into internal rubber. 


ULTRA-SENSITIVE RELAYS —extremely compact and 


rugged relays which op- 
erate on values as low as % microampere or 4 millivolt, direct 
from thermocouples, resistance bulbs or other generators of 
minute current. Handle substantial wattage at 110 volts on 
non-chattering magnetic contacts. Available with single or 
double contacts, fixed or adjustable, manual or solenoid reset. 


‘“‘MOTOR LOAD %"’ METERS —WESTON “per-cent 


load” ammeters and watt- 
meters make it easy for operators to secure optimum produc- 
tion from lathes, milling machines, automatics, grinders, etc. 
Prevent overloading—reduce tool breakage—assure uniform 
quality with fewer objects. Other scale calibrations available. 


RECORDING POTENTIOMETER —ideal for built-in needs 


because of its extreme 
compactness plus ruggedness and simplicity. Ranges changed 
simply by inserting required range standards. Chart speeds 
changed by simple screwdriver adjustment. Plug-in amplifier 
removed in a jiffy since no soldered connections are used. 


Literature on any of the above instruments sent on request. 
WESTON Electrical Instrument Corporation, 
614 Frelinghuysen Avenue, Newark 5, New Jersey. 
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Why Suburbanites give you more 
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THE SECRET: the first logical winter tread design! See 
how the skier angles his skis to walk right up the slope. 
His ski edges cut right into the snow in a “herringbone” 
pattern—let him climb the steep hill with no trouble 
at all. 

Goodyear’s great Suburbanites have the most logi- 
cal winter tread design in the world. It works the same 
way as skis in the “herringbone.”’ Four rows of sharp- 





Suburbanite cleats are flexible so the 
tread cleans itself as it rolls—it’s al- 
ways ready to give you a surer grip. 

On cleared highways, its flat tread 
runs quietly, smoothly. Goodyear’s 
new Suburbanite is quieter than 
other winter tires. 
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edged cleats are angled to bite into the snow — give 


Suburbanites by 
GOOD/YEAR 










you a sure grip on any road. The wide winter tread of 
the Suburbanite is made of 464 of these cleats with 
1856 sharp edges. These cleats dig in like claws for 
greater traction in snow and mud—a better grip on ice. 
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The Trend of Affairs 


Spoilers of Nature 


NTOLD human resource is dissipated in a never- 

ending struggle against microorganisms that 

cause disease, spoil foods, and destroy mate- 
rials. Control of disease-causing microbes has been 
revolutionized within the past decade by the anti- 
biotics, prototype of the “wonder drugs” (see “Tenth 
Anniversary,” The Review, July, 1953, page 482). 
Therefore it is scarcely surprising that attempts are 
now being made to employ antibiotics in another 
phase of man’s eternal battle with the microbes, the 
preservation of foods. 

Attempts to use antibiotics in food preservation 
are following two main avenues. First are studies to 
see whether small concentrations of antibiotics in- 
crease vulnerability of microorganisms to heat. If 
they do, lower temperatures and shorter times of 
heating might be used to sterilize foods in cans or 
glass containers. This would be desirable because 
heat adversely affects nutritive values, flavors, colors, 
and other physical attributes. In short, canned peas 
don’t look or taste like fresh peas. 

The other avenue of approach is research to see 
whether antibiotics inhibit bacteria in foods that are 
not sterilized, but are kept under refrigeration; for 
example, fresh meats. 

A recent study of the first sort observed action of 
the antibiotic subtilin on heat destruction of two 
spore-forming bacteria commonly responsible for 
spoiling foods. Spore formers were studied because 
they are the most heat resistant of bacteria. Further- 
more, one of the bacteria studied causes the food 
poisoning called botulism. It was found that low 
concentration (three and a half to 14 parts per mil- 
lion) of subtilin significantly accelerated destruction 
by heat of both bacteria studied. 

Recent research on refrigerated foods has explored 
the effects of antibiotics on rate of spoilage of 
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ground beef. Six antibiotics — penicillin, bacitracin, 
streptomycin, aureomycin, chloromycetin, and _ter- 
ramycin — were tested. They were applied to the 
ground meat in low concentrations, two parts per 
million or less. Keeping quality was judged by ob- 
servations of color, odor, and consistency of the 
meat; and by counting the total number of bacteria 
present after various intervals of storage. It was 
found that three of the antibiotics significantly de- 
layed spoilage of the refrigerated meat; the other 
three were ineffective. 

In order to learn the mechanism of this preserva- 
tive action, the three effective antibiotics — aureo- 
mycin, chloromycetin, and terramycin — were tried 
against pure cultures of 92 different bacteria of 12 
genera, commonly found in beef and therefore im- 
plicated in its spoilage. Most, but not all, of the 
bacteria were inhibited by one or more of the anti- 
biotics. It is noteworthy that action of the antibiotics 
on the different bacteria varied thus, in contrast to 
chemical disinfectants and heat which are nonselec- 
tive in antibacterial action. Of course chemical dis- 
infectants cannot be applied to foods. 

These results are provocative, but indicate that 
much more research needs to be done before anti- 
biotics could actually be used in food preservation. 
The observation that some common meat spoilage 
bacteria were unaffected by antibiotics reveals an 
inherent limitation. 

Also still to be resolved is the question of possible 
antibiotic residues remaining in foods until they are 
eaten. As recently pointed out in the pages of The 
Review (see “Plus Factors,” December, 1953, page 79), 
there is active current concern over possible toxicity 
of residues in foods of agricultural sprays, insecti- 
cides, chemicals used in processing, and similar ad- 
ditives. If antibiotic residues remained in foods as a 
result of use in preservation, such residues might 
well have adverse effects upon consumers. 
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Trends in M.1.T. Education 


T will come as no surprise to Technology Alumni 

that the Institute’s Faculty and Administration 
constantly study educational needs and methods at 
the collegiate and graduate levels, and that they are 
also intensely interested in the quality and quantity 
of training at the preparatory school level. The In- 
stitute itself is a direct outgrowth of a concept of 
education that was new a century ago, and M.L.T. 
has never lost its urge to pioneer in academic 
spheres. But the scope and magnitude of the prob- 
lems that will confront college and university ad- 
ministrators — especially for the next quarter century 
— may not be so clearly perceived by readers of The 
Review. These educational trends were discussed by 
Julius A. Stratton, ’23, Vice-president and Provost, at 
the October 25 meeting of the Alumni Council. In 
fact, Dr. Stratton’s penetrating analysis was so ad- 
mirably delivered as to justify fuller treatment than 
could possibly be given in the usual report of this 
meeting. 

Primarily Dr. Stratton’s remarks dealt with the 
growth and ultimate size of M.I.T. Many pressures 
are now at work tending to increase enrollment in 
the nation’s schools. Therefore, the desiderata con- 
fronting the Institute are but small part of a nation- 
wide problem. Of course the Institute is subject — 
and responsive—to the same kind of pressures 
toward expansion that affect all the nation’s schools. 
But the ultimate size of M.I.T. cannot be determined 
solely in terms of the increasing number of children 
entering, or already registered in, primary schools. 
The Institute’s growth and ultimate size are inti- 
mately related to its past history and its evolving 
character. The magnitude of its growth, and the 
quality of its product, have an impact upon the fu- 
ture structure of M.I.T., upon its resources, upon the 
composition of its alumni body, and even upon the 
process of higher education itself. 

Throughout its entire history, education at M.LT. 
has continued to follow the broad aims and objec- 
tives of its founder, William Barton Rogers. To be 
sure, changed conditions sometimes required modi- 
fications of the Institute’s program, but each of the 
Institute’s presidents found it possible and desirable 
to make the necessary adaptations within the frame- 
work of the basic philosophy of “learning by doing” 
laid down a century ago. Thus, for instance, in his 
inaugural address in June, 1930, Karl T. Compton, 
President, stated that, under his administration, “the 
purpose of the Institute shall remain unaltered.” Dr. 
Compton believed that, by placing greater emphasis 
on science and the fundamentals of engineering, 
M.I.T. training could be strengthened, and he de- 
voted much of his effort to building up the Institute’s 
departments in the physical sciences. In the choice 
of his Faculty, Dr. Compton was guided by the 
highest standards of excellénce. During his adminis- 
tration, the School of Humanities and Social Studies 
was established, graduate education and research in- 
creased markedly, and great impetus was given to 
organizing science and putting it to work for the gen- 
eral welfare. Yet all of these changes were consistent 
and in harmony with the Institute’s original purpose. 
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Likewise, the administration of James R. Killian, 


Jv., (26, President, provided for modification and ex- J 
pansion within the framework of original M.I.T. ob- § 


jectives. In his inaugural address in 1949, Dr. Killian 
viewed M.I.T. as a special type of educational In- 
stitution which he defined as “a university polarized 
around science, engineering, and the arts; a uni- 
versity limited in objectives but unlimited in the 
breadth and thoroughness with which it pursues 
these objectives.” During President Killian’s admin- 
istration thus far, the School of Industrial Manage- 
ment has come into being and successful efforts have 
been made to emphasize training of “the whole 
man.” 

In contrast to its earlier years, when the Institute 
was composed primarily of the Schools of Engineer- 
ing and Architecture, today M.I.T. emerges with a 
structure of five professional schools, each headed 
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by a dean as its principal administrative officer. Un- © 


til about 1952 the Institute’s academic and admin- | 


istrative activities were conducted under one roof 
and, in large measure, this characteristic of M.I.T. 
has been responsible for the unity and cohesiveness 
with which the Technology community was marked. 
It is no longer possible for all M.I.T. activities to 
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take place under one roof and, as the Institute con- 7 


tinues to grow, the communications and _ personal 
contacts of an earlier era become increasingly dif- 
ficult to maintain so that any potential weakening of 


the unity of earlier decades must be guarded against. | 


Dr. Stratton stated that even now there seem to be 
indications that the Institute’s structure may tend to 
be moving toward a form more nearly resembling a 
federation of professional schools, and that changes 
in its administrative structure probably will be re- 
quired to counterbalance this trend. But a study of 
the administrative structure is already under way. 
The growth in the number of professioral schools 
at M.I.T. has been paralleled by a great increase in 
the amount of sponsored research undertaken by the 
Institute and its Faculty. Most of the Institute's 
sponsored research is administered by the Division of 
Industrial Coéperation and, more recently, also by 
the Division of Defense Laboratories. In large meas- 
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ure, the growth of research activities since 1940 has | 
been stimulated by the requirements of national | 


defense, but it has also been nurtured by general | 
recognition that science — even “pure” science — has | 
great practical value. It is often difficult, or even | 
impossible, for the Institute to refuse to conduct | 
research it may be asked to carry on in the interests | 
of national defense, but M.I.T. does not seek re-§ 


search contracts that do not make a contribution to 
the educational process. Research of the proper kind 
plays a significant role in graduate study by bringing 
students and Faculty alike into intimate contact with 
the forefront of knowledge in the physical sciences. 
The benefits of such research are felt even at the 
undergraduate level. It is not likely that the Insti- 
tute will be able —or will wish—to make drastic 
reduction in its research activities. Nevertheless, 
constant vigilance is needed to assure that such re- 
search as is undertaken makes a real contribution to 
education (or to national defense) and does not de- 
teriorate to the level of routine test operations. 
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Dr. Stratton took pains to point out that any in- 
telligent estimate of the size of the Institute in 
future years must take into account a realistic ap- 
praisal of its past and present size and composition. 
He presented figures, given in Table I, showing the 
growth in the number of undergraduate students, 
graduate students, foreign students, and Faculty 
members (of the grade of assistant professor or 
higher) for several years. Data were selected for 
1930 (the beginning of Dr. Compton’s administra- 
tion), for 1938 (the last of the “normal” peacetime 
years), for 1950 (which is fairly representative of the 
postwar period), and for the current year. In addi- 
tion to the data in Table I, Dr. Stratton recalled that 
the total number of persons affiliated with the Insti- 
tute includes research, secretarial, and other groups 
who make up the “Technology community” but who 
are not included in Table I. As of December, 1951, 
the total Technology community numbered 10,194; 
in December, 1952, it was 11,693; and the figure for 
November, 1954, is probably in the neighborhood 
of 12,000. 





TABLE I — Growtu or M.I.T. Acapemic Bopy 


1930 1938 1950 1954 1954 to 1930 
ratio, in 


Number of: per cent 
Undergraduate 

students 2,670 2,401 3,496 3,470 135 
Graduate students 539 692 1,675 1,826 338 
Foreign students 181 231 464 600 302 
Faculty members 240 285 436 513 214 











In addition to these figures of more or less normal 
growth, certain changes in the Institute’s practices 
within recent years have tended to draw new groups 
to Cambridge. In this category Dr. Stratton men- 
tioned the increase in Summer Session participants 
and the growing number of guests and visitors who 
come to Technology for varying lengths of time. 

Until about 1950 the Institute’s summer session 
was intended to serve the needs of students who 
wished to make up deficiencies or to take additional 
subjects for advanced standing. Since the end of 
World War II, however, there has been growing 
need for special courses, conferences, and symposia 
for graduate scientists and engineers engaged in in- 
dustry and who wish to avail themselves of latest 
knowledge in specialized fields of technology. Under 
this program (reported by Ernest H. Huntress, ’20, 
page 191, February, 1954, issue of The Review), the 
Institute is able to utilize its extensive plant facilities 
more efficiently throughout the entire year while 
simultaneously providing educational services to 
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TABLE II — SUMMER SESSION REGISTRATION 
1950 1954 1954 to 1950 
ratio, in 
Number of: per cent 
Special students 343 1,510 440 
Regular students 1,964 1,671 85 
Total students 2,307 3,181 138 











DECEMBER, 1954 


technical industries or the secondary schools. The 
growth of the number of students attending summer 
sessions in recent years is given in Table II, but 
these data do not properly reflect the changing char- 
acter of the Summer Session, nor do they hint at the 
increased number of contacts with industry which 
the Institute maintains as a result of its new program. 

The evolving character of the Institute may also 
be indicated by the number of guests who come to 
its Cambridge campus for various reasons. No com- 
plete compilation of this group is available because 
many who pay brief visits do not register. Never- 
theless, for the 1953-1954 academic year, the Reg- 
istry of Guests shows that the Institute had 29 
guests, 50 visiting fellows, 947 registered visitors, 
and 172 visiting professors and lecturers. This group 
may have resided at the Institute for periods of time 
ranging from a day or two, to a full academic year. 
A quarter of a century ago M.L.T. was not con- 
fronted with such a large and distinguished array of 
arrivals, many of whom required living accommoda- 
tions on the campus, so here again the evolving 
character of the Institute becomes evident. 

We turn now to an examination of significant ex- 
ternal factors which tend to increase the size of the 
Institute’s student body, Faculty, and research ac- 
tivities. First and foremost is the growth of the na- 
tion’s population since World War II, but of equal 
significance is the tendency for students to remain 
in educational institutions for a longer period than 
in the past. 





TaBLeE III — Vrrat Statistics, CONTINENTAL U. S. 


1930 1940 1950 1954 
Population (thousands) 122,400 131,600 150,700 165,000* 
Births (thousands) 2,304 2,360 3,554 4,120* 
Birth rate (per thousand) 18.8 17.9 23.6 25* 


*Estimated 











Data in Table III show that the population in the 
continental United States, as well as its rate of 
growth, is increasing significantly. Births occurring 
in 1954 may be twice the number that took place in 
1927, and the children that will challenge our educa- 
tional system are already born. Primary schools are 
already facing a serious problem in providing teach- 
ers and adequate buildings for the bumper crop of 
babies born since the end of World War II. Soon 
preparatory schools will face a similar problem. By 
1970 institutions of higher learning will be called 
upon to provide libraries, laboratories, classrooms, 
dormitories, and athletic facilities to an extent diffi- 
cult to envision at the present time, even if the 
proportion of persons going to college remains fixed. 





TABLE IV —CoLLEGE ENROLLMENT IN 18-21 
YEAR GROUP 
1900 1939 1952 1970 
Per cent of 18-21 age group 
enrolled in college 4 16 25 


*Estimated 


26-28* 











But American education is not a static affair. An 
increasing fraction of young persons of college age 
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enter institutions of higher learning, as Table IV 
shows, and this group will expect to find adequate 
facilities when they enroll in college. 

In 1952 the nation’s colleges and universities en- 
rolled 2,148,000 students. Taking all reasonably pre- 
dictable factors into account, by 1960 this figure is 
expected to climb 34 per cent for a total enrollment 
of 2,800,000; and by 1970 college enrollment is ex- 
pected to reach 4,300,000 — double the 1952 figure! 

All of these considerations point to the need for 
increasing the nation’s educational facilities appre- 
ciably within the next decade. For example, on the 
average, we must expect a 50 per cent increase in 
primary school enrollment by 1962, a growth of 75 
to 80 per cent in secondary school attendance by 
1965, and an increase in college student population 
of 100 per cent by 1970. Providing for the new edu- 
cational needs will be a very sizable — and costly — 
undertaking. To meet these needs it has been esti- 
mated that the nation will have to spend 20 to 25 
billion dollars for primary and secondary schools, 
and 20 to 30 billion dollars for higher education 
within the next decade and a half. In somewhat 
more dramatic manner, President Killian has stated 
that, in the next 14 years, the colleges and universi- 
ties of the United States will be called upon to spend 
as much for plant expansion as they have spent from 
the founding of Harvard College to the present time! 

In brief, this is the over-all picture of the educa- 
tional needs of our country in the foreseeable future. 
Dr. Stratton warned that the technical and scientific 
schools face additional problems tending to increase 
their responsibilities and encourage growth. 

The expansion of scientific and technological 
frontiers certainly cannot be halted; it is not even 
possible to retain the present rate of growth. There 
is a proliferation of new areas of activity that, in it- 
self, calls for increased effort on the part of institutes 
of technology. A little more than a decade ago there 
was no field of nuclear engineering and, except for 
its application in communications, the burgeoning 
field of electronics was not a major part of our elec- 
trical industry. Today the colleges must prepare 
scientists and engineers for careers in these fields 
which already affect the lives of all of us in direct 
manner. Or, we may ask, can the universities afford 
to neglect new spheres of activity, such as those be- 
ing opened in biology and psychology, for example, 
as the result of new techniques and instrumentalities 
which research brings into being? Of course not. 
Yet, as the universities expand their activities into 
new and promising fields, it is not possible to elimi- 
nate the older and more traditional areas of study. 
In the future we may be required to give more at- 
tention to aerodynamics, solar energy, and anti- 
biotics than is now essential, but this does not mean 
that we can dispense with the traditional topics of 
mechanics, physics, and chemistry. 

The problems confronting administrators in aca- 
demic circles are difficult ones and there is no easy 
or simple solution to the naive question, “What is 
the Institute going to do?” Of course it is unrealistic 
to assume that growth can be halted at the present 
level, but it should be possible to limit expansion so 
far as the Institute is concerned. Possibly the pri- 
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vately endowed institutions may find it necessary to 


become increasingly selective in the choice of their f 


student bodies, leaving to the publicly supported 
universities the task of caring for the major portions 
of tomorrow’s college graduates. At least, such a 
trend would be in keeping with the M.I.T. tradition 
of placing emphasis upon quality rather than on 
mere quantity of output. The high standing of M.LI.T. 


ase 


wer 


students must be maintained, in the undergraduate [ 


as well as in the graduate schools. 


The relatively rapid growth of graduate work and | 


research, which has occurred at M.I.T. since the war, 
has sometimes raised the question as to whether the 
Institute was tending to become predominately a 
professional graduate school. Dr. Stratton took pains 


to point out that this is defintely not so, and that the | 
undergraduate school is now — as it has always been | 


—the core of the Institute. Yet there is a practical 
limit to the number of freshmen who can be ad- 
mitted to M.I.T. Adequate facilities for much more 
than about 900 freshmen are not available, and 
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consequently the size of the incoming class is neces- | 
sarily limited. Possibly the freshman class will never © 


greatly exceed 1,000, for the Institute’s goal is to 
improve the quality rather than the quantity of its 
student body. This becomes increasingly difficult as 


personal contacts between individual students and | 


Faculty members are diluted. In this connection it is 


Ho 


interesting to note that the ratio of Faculty mem- > 
bers to undergraduate students is higher today than | 


it was a quarter of a century ago, as shown in 
Table I. 

But while the size of the undergraduate body is 
a primary concern, the size of the Graduate School 
also requires study. The Graduate School cannot be 
expanded indefinitely, of course, but the nation is 
in great need of advanced scholarship of the highest 
caliber, carried out in sufficient amount. Especially 
in the last quarter century, M.I.T. has been called 
upon to carry more than its share of such responsi- 
bilities; the future may make similar demands. Re- 
quirements of national defense have undoubtedly 
accelerated the growth of the Graduate School, as 
well as sponsored research conducted by the Insti- 
tute. No qualified institution can fail to make its just 
contribution to the nation’s welfare, but sponsored 
research is welcomed at M.I.T. only when it makes 
a real contribution to higher education. Such a 
philosophy assures that research and graduate edu: 
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cation will best reinforce and supplement one an- 


other in the long run. 


Finally, stated Dr. Stratton, it is necessary to | 


maintain the unity of M.I.T. Too large an institu- 
tion, or one with too many schools, tends to become 
subject to centrifugal forces which are a potential 
threat to its unity and cohesiveness. To counteract 
such a trend, the Administration must provide a 
centripetal force which is directed toward binding 
the Schools together toward a common aim or ob- 
jective. This can be done for M.I.T., Dr. Stratton 
believes, by emphasizing the impact which science 
makes on our daily lives, and by making any neces- 
sary administrative changes to insure that each por- 
tion of the Institute conforms to these broad aims, 
first stated by William Barton Rogers. 
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The Institute’s Dean of Science Speaks on— 


Karl Taylor Compton: Scientist, Public Servant 


E have all become accustomed to thinking 
W: Dr. Compton as one of the greatest presi- 

dents the Institute has had, and as a beloved 
elder statesman on the national scientific scene. But 
now I remember visiting him in Princeton just 30 
years ago, when he was making a name as a budding 
young physicist. He had received his Ph.D. some 12 
years before, and after a few years spent at Reed 
College and on various wartime duties, had risen 
—— the ranks to a full professorship at the age 
of 32. 

During my years of graduate study in physics, 
K. T. Compton was one of the big names in the new 
field of electronics. The critical potentials of atoms 
had been discovered only a few years before, and he 
and his students were writing outstanding papers on 
this subject. For 15 years he built up at Princeton 
one of those “schools” which arise spontaneously 
about investigators who have great imagination and 
drive, and the country is still sprinkled widely with 
the Ph.D.’s he guided with a sure and inspiring 
touch. 

Karl Compton loved his laboratory and the young 
men who worked with him on their doctoral re- 
searches. They, to a man, idolized him as fulfilling 
their concept of everything that a scientist should be 
and do. One of the best recommendations for an 
electronics specialist today is that he or his teacher 
studied with Karl Compton. 

I remember a lecture given here some 20 years ago 
by Dr. [C. E. K.] Mees of the Eastman Kodak Com- 
pany. Dr. Compton, while introducing the speaker, 
as a fairly new president mentioned the cost and 
complexity of the apparatus required by young scien- 
tists while doing their thesis research, and how 
happy he was that M.LT. could furnish their needs, 
and had professors who would devote so much time 
to helping them. When he started work for his doc- 
tor’s degree, he said, his professor had led him to a 
table placed in a cranny in the basement under a 
staircase, and had told him that this space would be 
assigned for his investigations. He had not seen the 
professor again, he said, until he was about ready to 
hand in his thesis. Promptly piped up Dr. Mees, 
“Well, look at our boy now!” 

By 1930, Compton had published more than 100 
technical papers in fields ranging from photoelectric 
phenomena to spectroscopy in the extreme ultra- 
violet. Then came the great transition from physicist 
to administrator, a sacrifice which he made willingly, 
but not without much internal struggle. 

In the waning 1920's, it became apparent that a 
new president must soon be sought for M.I.T. As a 
bit of preliminary maneuvering, young Compton of 
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Princeton, then 42, was asked to investigate and 
make a report on the M.IL.T. Physics Department. 
His reaction to his visit here was typical. The num- 
ber of students who majored in physics then was 
relatively small anywhere, and M.I.T. was at that 
time almost entirely an engineering school. Dr. 
Compton, as a professional physicist, felt that a much 
greater contribution to the cause of engineering and 
science could be made by a department that had, 
in addition to its service function, a primary function 
of educating professional physicists who could com- 
pete on the national scene with those from outstand- 
ing universities. After his report was in, he was asked 
to accept the presidency of M.L.T. He told me later 
that he had replied that he would not be interested 
in being associated with an institution whose Physics 
Department had so small a research budget as that 
then provided, but was informed that if he accepted 
the presidency this would be a matter for his own 
decision. He finished his story by remarking that 
it had not been emphasized, at the time, that it 
would also be up to him to raise the needed money. 
When Dr. and Mrs. Compton came to M.I.T. in 
1930, he took the very firm stand that he must allot 
himself at least a day a week, free from administra- 
tive duties, in which to continue his own researches. 
He called several of us from elsewhere to be mem- 
bers of a Physics Department whose research facili- 
ties and effort he hoped would be built up rapidly, 
and he wanted to participate directly in this. He and 
a research associate brought with them from Prince- 
ton a large vacuum spectrograph which they had 
designed together. On arrival in Cambridge, they dis- 
cussed the course which this research was to follow; 
then K. T. became immersed in his new duties as 
president, after assuring his colleague that he would 
be available every Thursday to help in tracking down 
the wavelengths of elusive spectrum lines. Unfor- 
tunately his administrative duties proved so over- 
whelming that several weeks went by with no visits 
to the laboratory. Finally, his young assistant tele- 
phoned, and Dr. Compton promised faithfully to put 
in an appearance on the following Thursday. At two 
o'clock he rushed in, and spent the afternoon happily 
wiping oil from the insides of a vacuum pump, which 
he disassembled for cleaning. However, the presi- 
dential duties closed in permanently that evening, 
and this was his last appearance as an active re- 
search performer in the Spectroscopy Laboratory. 
Dr. Compton’s stature as a scientist, and above 
all as a scientist with such traits of character and 
personality as to make him spontaneously accepted 
as a leader by laymen and scientists alike, led inevi- 
tably through his emergence as an outstanding edu- 
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cator, which Dr. Stratton discusses (page 85), to his 
crowning career as a statesman-scientist and scien- 
tist-statesman. He was a condensation nucleus about 
which scientists could cluster with enthusiasm. 

Early in 1940, Vannevar Bush [’16], formerly Dr. 
Compton’s Vice-president and Dean of Engineering 
here at M.I.T., called Compton, together with Presi- 
dent [James B.] Conant of Harvard and a number 
of others, to help him organize the National Defense 
Research Committee. It soon became apparent that 
radar was to be one of the great keys to national 
defense, and Dr. Compton proceeded at once to build 
a powerful research division, which led ultimately, 
among other things, to the great wartime Radiation 
Laboratory at M.I.T. The output of this group had a 
decisive effect on the turning of the tide to victory, and 
when after the war Dr. Compton was awarded the 
Presidential Medal for Merit, his citation stated that 
the importance of the work he did might be said to 
have made him personally responsible for hastening 
the termination of hostilities. His intimate knowledge 
of science and scientists, his deep awareness of the 
problems of national defense, and the universal con- 
fidence in his judgment, statesmanship, perception, 
and impartiality, made men willing to work under his 
aegis who might have hesitated when summoned by 
lesser men. 

An example of his great gifts as a catalyst was his 
relationship with Army officers, who at the beginning 
of the war were somewhat skeptical of the general 
usefulness of scientists, and tended to be jealous of 
the invasion of the weapons field by denizens of the 
laboratory who had entirely different ways of going 
about things. Dr. Compton was understood and trusted 
by military men from the beginning. Before the war 
had gone very far they wanted to make him a major 
general, but his civilian status was more valuable in 
bringing different groups together, and in his blue 
serge suit he was able to talk with admirals, generals, 
and civilians on equal footing. Toward the end of 


1943, as Chief of the Office of Field Service of the 





Skidmore, Owings and Merrill 


Office of Scientific Research and Development, he 
flew to the Southwest Pacific area and convinced 
General [Douglas] MacArthur that improved liaison 
should be set up between his armed forces and the 
output of the research laboratories of the United 
States as funneling through the O.S.R.D. in Wash- 
ington. Although Dr. Compton was in Australia and 
New Guinea for only three weeks, he left a perma- 
nent impression on everyone who came in contact 
with him — from General MacArthur down. 

Such talents were sufficiently rare that the govern- 
ment let Dr. Compton have no rest, and his response 
to every demand was such that only his rugged con- 
stitution and athletic build kept him going. To select 
a few of his many appointments at random, he was 
a member of the War Resources Board, the Baruch 
Rubber Survey Committee, the Advisory Staff of the 
Chief of Ordnance, the Joint Committee on New 
Weapons of the Joint Chiefs of Staff, and the Secre- 
tary of War’s Special Advisory Committee on the 
Atomic Bomb. He landed in Tokyo among the first 
civilians after the surrender terms were signed. After 
the war, he was chairman of the Research and De- 
velopment Board of the National Military Establish- 
ment until his health required him to lessen his 
activities in the affairs of the nation. 

Men need and love heroes. This convocation is to 
honor a man who was a great hero in the truest sense. 
I feel that the origins of Dr. Compton's heroic stat- 
ure lie in the universality of his interests. Most of 
us are interested primarily in people, or in things, or 
in ideas. Many of those whom we accept as leaders 
have risen to that stature because they are interested 
in both people and ideas, or people and things, or 
things and ideas. Dr. Compton was interested, vitally, 
in people, in things, and in ideas. This breadth of his 
concern, coupled with other great qualities, brought 
to him unique insight and wisdom. For many years 
to come, as for the past 30, American scientists will 
continue to think of him as one of their most stalwart 
colleagues, benefactors, and friends. 





As a fitting memorial to the Institute's ninth president, and particularly in recognition of his work as a physicist, a new building 

to be erected at M.1.T. will be known as the Karl Taylor Compton Laboratories of Nuclear Science and Electronics, As shown 

in the artist’s conception, the new and much needed laboratories for the physical sciences will join the Dorrance Building which 
houses the Departments of Biology and Food Technology, shown at the left. 
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The Institute’s Provost Speaks on— 


Karl Taylor Compton: Educator and Administrator 


N the afternoon of the 12th day of March, 1930, 

in a brief and simple ceremony, Karl Taylor 

Compton was presented to our Faculty con- 
vened in Huntington Hall as the 11th® President of 
M.I.T. To so many of you who are of a younger 
generation of Faculty and students, it will be difficult 
to convey a full sense of the meaning of that occa- 
sion; of the warmth and sincerity of his welcome; of 
the bright promise it held for our future. 

Karl Compton came to us in a time of adversity. 
We had lost President [Richard C.] Maclaurin at a 
most critical point in our history. There had been a 
long interregnum without a president. The postwar 
demands of industry upon our Faculty, the chaotic 
effects of inflation in the Twenties upon all academic 
life, and then the onset of the depression years — all 
these conspired against the progress of the Institute. 
With his coming, M.I.T. began to surge with new life 
and a new faith. No man ever fulfilled more com- 
pletely his first promise; for much of the greatness of 
M.L.T., as you know it, is the fruit of his labors. 

On that afternoon in the spring of 1930, Karl 
Compton was, to most of our Faculty of engineers, 
little more than a distinguished name. He was an 
outstanding physicist, already a noted figure in the 
scientific life of the country, yet to our Faculty a 
stranger. In an incredibly short time all this was 
changed and we took him to us as one of our own. 
He became our friend, our confidant, and our leader. 
His roots were deep in academic soil. His father was 
in turn professor of philosophy, dean and acting 
president of the College of Wooster. Both his brothers 
became presidents of colleges, and his sister was the 
wife of the president of a Christian college in India. 
No family has made more distinguished contributions 
to American education than the Comptons. Karl 
Compton too had served his apprenticeship in teach- 
ing: instructor in chemistry at Wooster, and then 
doctor of philosophy, summa cum laude, at Prince- 
ton; for three years instructor of physics at Reed Col- 
lege under one of the great teachers of American 
science, followed by a return to Princeton as assistant 
professor of physics — eventually to become research 
professor and chairman of the Department. Teaching 
and research were in his blood. 

It was no easy decision for Dr. Compton to aban- 
don this life that he loved at Princeton and to assume 
the multitude of cares that burden every college 
president. We all take pride in the vast prestige 
achieved lately by the Institute, but one must not be- 
little the past in order to brighten the present. A 
quarter-century ago M.I.T. was an institution of 


° He was the ninth to hold title of president. There had 
been acting presidents who intervened. 
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world renown. We were no less thorough in our 
methods or less jealous of our standards than today; 
our objectives only were narrower, our field of in- 
terest more confined. In 1930 we were in essence an 
undergraduate school of engineering. Mathematics, 
physics, economics, and the humanities all were 
surservient to the requirements of the engineering cur- 
ricula. Science, as Dr. Compton had known it, gradu- 
ate study and research, were almost wholly absent. 
We belonged to the broad family of academic insti- 
tutions, but were of a species quite foreign to his 
earlier interests and experience. 

You are all aware that M.I.T. was founded on a 
plan and philosophy of education formulated by Wil- 
liam Rogers more than a century ago. Karl Compton 
understood that plan, adopted it, and was loyal to it 
throughout the remainder of his life. He sought not 
to change the aims and methods of the Institute, but 
to enlarge and enrich them. All this he made very 
clear in his inaugural address with these words: 


There appears to be no reason for any change in the 
purposes and ideals of the Institute. It has been devoted 
in the most fundamental way to the benefit of mankind 
through science. There is every indication that only a 
beginning has thus far been made in the science of dis- 
covering and understanding nature, and in the art of use- 
fully applying this knowledge. I can conceive of no more 
appropriate or urgent program than simply to continue 
the work of developing both principles and men for apply- 
ing science to the problem of human welfare. 


And then in that same first address he set forth the 
aims that would guide his own administration. I 
should like to read them to you in part. In June of 
1930 they expressed his goal; 20 years later they 
might summarize his achievement. 


Although the purpose of the Institute is unaltered, I do 
believe that present conditions indicate the necessity of 
careful attention to several vital matters. First, I would 
suggest the necessity of greater emphasis upon the fun- 
damentals of science, both in their own rights and as a 
basis of the various branches of engineering. As engineer- 
ing has developed greater and greater complexities, it 
becomes increasingly impossible to hope to train men in 
those exact processes of thought or manipulation for 
which they will later be called upon. Many who start in 
as engineers later become executives or administrators. In 
all such situations a broad and full training in funda- 
mental principles gives much greater power than a train- 
ing in details which may seldom be encountered in 
practice. Whereas a generation ago most of our great 
technical industries were in their infancy and needed 
many men trained in the details of their respective arts, 
now most of these industries are large organizations 
which are equipped and prefer to train their own men in 


85 








Karl Taylor Compton 
President of M.I.T., 1930-1949 
Chairman of the Corporation, 1949-1954 


Symbolic of his role as educator and administrator is this 
view of Dr. Compton at his desk in the President's Office. To 
name a few of the honors bestowed upon him are: the Medal 
for Merit, the Marcellus Hartley Public Welfare Medal of the 
National Academy of Science, and the William Procter Prize 
for Scientific Achievement from the Scientific Research Society 
of America. He held honorary degrees from 32 colleges and 
universities. In public service he gave generously of his talents 
to the War Department, the National Military Establishment, 
the Atomic Energy Commission, and to organizations in the 
New England area. Aided by him in World War II was the 
National Defense Research Committee, Office of Scientific Re- 
search and Development. Dr. Compton held membership in 
numerous societies — scientific and otherwise — and was presi- 
dent of at least five. His board memberships included the Ford 
Foundation and the Alfred P. Sloan Foundation. 





the fine points of their art: they absc’utely require, how- 
ever, men who come with a sound basis of training in 
fundamental principles. The Institution which supplies 
these men supplies the men destined to leadership. 

I hope, therefore, that increasing attention in the In- 
stitute may be given to the fundamental sciences; that 
they may achieve as never before the spirit and results 
of research; that all courses of instruction may be ex- 
amined carefully to see where training in details has been 
unduly emphasized at the expense of the more powerful 
training in all-embracing fundamental principles. With- 
out any change of purpose or any radical change in op- 
eration I feel that significant progress can thus be made. 

Second, let me emphasize the supreme necessity of 
maintaining a Faculty of absolutely first grade. The needs 
of an educational institution.for the best men should 
supersede the claims of any other organization, for it is 
these men in the educational institutions who train and 
inspire all the others; their abilities are renewed and 
made available to the world in every graduating class. 


These then were his views as he took over the 
reins of administration. 


£6 


There are many men with ideas, but ideas without 
action serve little purpose. William Barton Rogers 
was a great innovator in education not simply be- 
cause of the novelty of his ideas, but also because he 
was able to express them in the establishment of a 
new institution. Karl Compton was one of the great 
leaders of our time, not only because of the depth of 
his understanding of the needs of education in sci- 
ence and technology, but because he met and fulfilled 
those needs through the institution entrusted to his 
care. 

If you who are students of M.I.T. today find here 
first-rank departments of science, it is because Karl 
Compton knew the true qualities of science, believed 
that science must be cultivated for its own sake, and 
possessed the power to draw men of stature to his 
side. 

If you observe here a school of engineering ac- 
knowledged throughout the world to be without 
peer, it is because Dr. Compton sought to nourish 
engineering education at its roots, to weed out ele- 
ments that with time had become vocational or obso- 
lete, and because he sought tirelessly for teachers of 
distinction. 

If at M.I.T. you find a fusion of the humanities 
with science and technology in a manner that has 
begun to challenge the traditional patterns of liberal 
education, that is because he envisioned for the sci- 
entist and engineer a role in industry and govern- 
ment of steadily widening responsibility. 

If, finally, you have sensed that with the Faculty 
you are sharing in the life of one of the great re- 
search centers of our time, it is because of his convic- 
tion that teaching becomes sterile unless refreshed 
at the wellsprings of new knowledge. 

Dr. Compton was a wise and skillful administrator, 
but it was by no simple art of administration that he 
brought M.I.T. into the small company of great uni- 
versities. In every sense he was a leader, matching a 
fine mind with a radiant personality. As one looks 
back over the years of his presidency, it is easy to 
discern the tangible, material progress of the Insti- 
tute; but the great gift that he bestowed upon us was 
his spirit, the shining example of his own life. We 
were moved by the transparent honesty of his aims. 
We felt the warmth of his interest in each and every 
one of us and, students and Faculty alike, we re- 
sponded with loyalty and pride in his own great 
achievements. 

The fame that M.I.T. has achieved throughout the 
entire world has grown to such proportions that it 
frightens many of us who are so keenly aware of our 
own defects and of the long road that lies ahead be- 
fore we can attain our ultimate goals. Yet this fame 
rests on the solid accomplishments of our graduates, 
upon the enormous contributions to the advancement 
of knowledge and the unselfish services made in the 
public interest by our Faculty. And underlying these 
evidences of our new stature, there is a hidden 
strength that comes from an inner harmony, a unity 
of purpose and action, an extraordinary absence of 
factionalism and petty dissension. 

This is why to me, and I know to you, that M.I.T. 
is a good place to be. This was Karl Compton’s 
spirit; this was his true bequest. 
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The Institute’s President Speaks on — 


KARL TAYLOR COMPTON: THE MAN 


ot long before his death, Karl Compton was 

asked to summarize in a paragraph his creed 

or philosophy of life. “My wife and I,” he 
answered, “have adopted as a motto a phrase which 
we saw on a sign at a campsite on one of our canoe 
trips north of the Minnesota border: “Leave every 
campsite better than you found it.’ This, we think, is 
a good guiding principle in any situation in which 
one’s lot happens to be cast.” 

I can think of no better way to introduce my trib- 
ute to Karl Compton, or to summarize what has been 
said by Dr. Stratton and Dean Harrison, than to add 
that Karl Compton was superbly successful in leav- 
ing every campsite better than he found it. 

In looking back over the press clippings recounting 
his exploits as the captain of his college football 
team, one finds that he was guided, even then, by this 
principle, for the stories report that he was a player 
“who always did more than his share,” and that he 
played every game to the end. 

In this thinking always of others and in always 
carrying more than his share of the burden, Karl 
Compton demonstrated the generosity of spirit which 
was one of his primary characteristics. 

The response to him of his friends, his associates, 
and even those casually acquainted with him was in- 
variably a reaction of spontaneous pleasure in a per- 
sonality completely free of guile, a personality 
sensitive in perception, emanating goodness and wis- 
dom, always generous and benevolent in human re- 
lations. 

The comments that men made about him revealed 
the characteristic response of people to his radiance, 
his charm, and his humanity. One person would say 
that Karl Compton was the most princely man he had 
ever known, another that he was the exemplar of the 
Christian gentleman, another that he was unselfish 
almost to a fault, another that he was alway kind and 
courteous to “us small people.” Others spoke of his 
capacity never to cease growing in his outlook, his 
perception, his understanding, and his interest in the 
public welfare. Others thought of him as Pope said of 
Harley —“a steady man” with a “great firmness of 
soul” who had the courage to stand against the tide 
of public opinion. Others spoke of the beauty of his 
face. Once when Helen Keller was at a luncheon 
with him at the President's House, she asked to touch 
his face and then spoke of its quality of radiance. 
Helen Keller readily sensed what we had the privi- 
lege to see. Still others stressed his extraordinary 

capacity to achieve teamwork among his associates 
and to make it seem little and unnecessary for people 
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to indulge in bickering and trivial differences. In a 
way of which he himself was probably unaware, he 
had a wondrous gift for calling forth the best in other 
people and for engendering a spirit of good will 
among all coming within his influence. 

Those of us who had the privilege of working for 
him and with him recall many other facets of this 
many-sided man. We recall how, at the end of the 
day, he seemed as fresh, indefatigable, and sagacious 
as he had at the beginning. We recall how skillful he 
was in his administrative methods. More than anyone 
that I have ever known, he possessed the “soft voice 
of command,” the capacity to lead and to direct, not 
through the exercise of authority or the giving of 
orders, but through capacity to influence people to 
want to do the things that ought to be done. 

Those of us who had the privilege of associating 
with him also delighted in his gifts as a companion. 
Despite his preoccupation with complex and weighty 
matters, he took contagious delight in the simplicities 
of good fellowship. He relished good stories and told 
them well. He was adept with a canoe and with rod 
and reel, and the rare occasions when he found time 
to relax usually came when he was in the woods or at 
a fishing camp or taking a canoe trip with his family, 
or enjoying the family camp in northern Michigan. In 
these happy arts of living, companionship, and rec- 
reation, he revealed himself as a superb human being, 
gracious, gay, warm, and understanding, and pos- 
sessed of that rare key that opens men’s hearts. These 
qualities brought him throughout his life lasting 
friends who were deeply loyal and who felt instine- 
tively that their lives had been enriched by his 
friendship. 

Underlying all his impressive record of accomplish- 
ment were these qualities of his as a man. As one 
close and dear to him has summed them up, they in- 
clude a quality of good will, of love of man, that had 
the mark of universality; a quality of high intelli- 
gence that was made fully effective by a disciplined 
capacity to put that intelligence to use by hard work; 
a quality of integrity that made it quite unnecessary 
for him ever to divert any energies to being indirect 
or devious; and finally, a quality of devotion that 
made him loyal and dedicated to the people, the in- 
stitutions, and the goals he felt important and loved. 

In all of Karl Compton’s career at the Institute and 
in all that he did for it, he was supported and as- 

sisted by Mrs. Compton. She too has helped to make 
this institution a nobler, happier, and friendlier place, 
and the combination of Karl and Margaret was a 
partnership greater than the sum of its parts. We 
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For their human sympathy, warmth of personality, and direct simplicity, Dr. and Mrs. Compton 
were popular with students and frequent guests at their gatherings, as this informal view shows. 


hope that Mrs. Compton will long maintain her close 
association with the Institute community, assured 
that she is beloved and cherished as a member of the 
Institute’s family. 

Inscribed in the fireplace in his office is the Latin 
inscription: “Alia initia e fine” —out of each end 
some new beginning. As it did to an earlier M.I.T. 
President, this precept appealed to Karl Compton; 
and if he could do so, he would be the first to urge 
that we continue as uninterruptedly as possible the 
activities and the progress of the institution he so 
brilliantly served and deeply loved. In this spirit, 
then, I venture to touch briefly on several matters of 
planning and progress which I feel that he would 
have liked to have had reported at this opening con- 
vocation of the year. 

First, may I report the decision made after the 
close of classes last June to move ahead with plans 
for a building adequately to house our activities in the 
field of nuclear science and electronics, and in addi- 
tion to build a nuclear reactor for peaceful and edu- 
cational uses. 

These decisions were taken at the last meeting of 
the Corporation Executive Committee over which 
Karl Compton presided, and since his death, there 
have been spontaneous suggestions from numerous 
people that this important next step in the develop- 
ment of M.I.T. should serve as one of the memorials 
to Dr. Compton. Accordingly, the Executive Commit- 
tee has recently authorized the building of these two 
projects as the Karl Taylor Compton Laboratories. 
Architectural plans are already well along for a build- 
ing which in size, usefulness, and beauty will stand 
appropriately and fittingly as a memorial in our 
midst. 

The Karl Taylor Compton Prize Fund, established 
last year by members and friends of the Boston Stein 
Club, also serves as a fitting memorial. This fund 
provides for prizes and grants to students in recogni- 


tion and encouragement 
of outstanding contribu- 
tions in promoting high 
standards of achievement 
and good citizenship with- 
in the M.LT. community. 
It is hoped that the awards 
will keep alive and before 
us Karl Compton’s ideals 
—the ideals of tolerance, 
individual worth, the right 
to be different, and work- 
ing together for the com- 
mon good. 

Among other actions 
taken during’ the summer 
which are of general in- 
terest was the decision to 
construct this fall an out- 
door skating rink which 
takes advantage of the 
refrigeration equipment 
provided in the air-con- 
ditioning system of the 
auditorium. It is hoped 
that this new facility will 
be available this winter, and work on it has already 
started. This together with the new portable basket- 
ball and gymnasium floor in Rockwell Cage and a 
new portable board track are the most significant ad- 
ditions to our athletic and recreational facilities since 
the construction of Rockwell Cage in 1948. The Ex- 
ecutive Committee has authorized architectural 
studies of permanent apartments for married stu- 
dents to replace the temporary structures in Westgate 
and Westgate West. We believe it possible to build 
such apartments in a manner that will free land for 
fraternity houses, additional dormitories, and en- 
larged parking space. 

The academic year has opened auspiciously with 
1,000 freshmen. The fact that we have a larger fresh- 
man class than normal, or than was expected, means 
nonetheless that we welcome its members with en- 
thusiasm, particularly in view of the fact that the 
class represents an unusually high degree of selec- 
tivity and therefore combines quality with quantity. 
The total enrollment of the Institute seems still to be 
a changeable figure, but on last report was 5,296. 

This year, our Faculty advisory council for fresh- 
men has continued its evolving program of counsel- 
ing, with effective assistance from a well-organized 
group of student counselors. One of the achieve- 
ments of our Freshman Week End was that every 
freshman had the opportunity to be the guest at din- 
ner of a member of the Faculty and thus to have a 
personal introduction to the Institute community. 

During the summer there were changes in our sys- 
tem of Faculty residents in the dormitories. In Mun- 
roe, we have the good fortune to have Ernst Levy, 
Visiting Professor in the School of Humanities and 
Social Studies and distinguished pianist, who will 
serve there as Faculty resident during the first term. 
In the new apartment in Crafts Hall we will have Dr. 
and Mrs. John B. Goodenough. We continue to have 

(Continued on page 116) 
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His 379 Published Papers Reveal Extraordinary Understanding 


of Mankind, His Science, and His Social Institutions 


Compiled by ELEANOR L. BARTLETT 


HE published papers of Karl T. Compton fall 

logically and naturally into two distinct, yet re- 

lated, cAtegories. Beginning with his first article in 
the Physical Review in February, 1910, Dr. Compton’s 
writings continued to be almost exclusively in the field 
of physics for the next quarter of a century. His scientific 
articles, sometimes written in collaboration with other 
physicists (including such leaders as H. D. Smyth, Irving 
Langmuir, and the Nobel prize winners O. W. Richard- 
son and Arthur H. Compton) cover a wide range of topics 
in modern physics. 

After his presidential inauguration in June, 1930, the 
nature of Dr. Compton’s publications began to change. 
For the first few years of his new post, President Comp- 
ton continued to produce several scientific papers each 
year. But as presidential duties occupied more and more 
of his attention there was less time for research, and Dr. 
Compton's new responsibilities were reflected in his pub- 
lications. From about 1935 on, his articles dealt more 
with educational and administrative matters than with 
research. Yet there was a flavor of science in all his writ- 
ings whose theme seemed to be taken from the title of 
one of his own articles — “Put Science to Work.” 

It has been the privilege of The Review to publish a 
number of Dr. Compton’s articles over the past quarter 
century. It is now The Review's privilege to list below 
what is believed to be a complete compilation of the 
writings of Karl Taylor Compton. 


1. A Study of the Wehnelt Electrolytic Interrupter. Phys.R., 
30:161-179 (Feb., 1910). 

2. The Influence of the Contact Difference of Potential be- 
tween the Plates Emitting and Receiving Electrons Liberated 
by Ultraviolet Light on the Measurement of the Velocities of 
These Electrons. . . . Princeton University, Ph.D. Thesis (1911); 
Part I, Printed by Taylor and Francis, London, (1912); Philos. 
Mag., 23:579-593 (Apr., 1912). 

3. The Photoelectric Effect. (with O. W. Richardson) Philos. 
Mag., 24:575-594 (Oct., 1912); Phys.R., 34:393-396 (May, 
1912); Science, 35:783-784 (May 17, 1912). 

4. Note on the Velocity of Electrons Liberated by Photoelec- 
tric Action. Phys.R., 1:382-392 (May, 1913). 

5. On the Photoelectric Potentials and Currents from Thin 
Cathode Films. (with Otto Stuhlmann, Jr.) Phys.R., 1:472-474 
(June, 1913). 

6. The Photoelectric Effect. II. (with O. W. Richardson) 
Philos.Mag., 26:549-567 (Oct., 1913). 

7. The Photoelectric Properties and Contact Resistances of 
Thin Cathode Films. (with Otto Stuhlmann, Jr.) Phys.R., 2:199- 
210 (Sept., 1913). 

8. The Photoelectric Properties and Contact Resistances of 
Thin Cathode Films. II. (with Otto Stuhlmann, Jr.) Phys.R., 
2:327-328 (Oct., 1913). 

9. Charged Surface Layers Formed on the Electrodes of 
Vacuum Tubes. (with L. W. Ross) Phys.R., 6:207-212 (Sept., 
1915), 

10. The Nature of the Ultimate Magnetic Particle. (with 
E. A. Trousdale) Science, 41:611 (Apr. 23, 1915); Phys.R., 
5:315-318 (Apr., 1915). 
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11. Temperature Changes Accompanying the Adiabatic 
Compression of Steel. (with D. B. Webster) Phys.R., 5:159-166 
(Feb., 1915). 

12. Application of the Electron Theory of Gaseous Dielectrics 
to the Calculation of Minimum Ionizing Potentials. Phys.R., 
8:412-416 (Oct., 1916). 

13. Diffusion Cells in Ionized Gases. (with E. B. Wood and 
O. A. deLong) Philos.Mag., 32:499-504 (Nov., 1916). 

14. The Mean Free Path of an Electron in a Gas and Its Min- 
imum Ionizing Potential. Phys.R., 8:386—390 (Oct., 1916). 

15. The Nature of the Collisions of Electrons with Gas Mole- 
cules. (with J. M. Benade) Phys.R., 8:449-464 (Nov., 1916). 

16. The Temperature Coefficient of Contact Potential. Phys. 
R., 7:209-214 (Feb., 1916). 

17. Theory of Ionization by Collision. I. The Distribution of 
Velocities of the Electrons. Phys.R., 7:489-496 (Apr., 1916); 
II. Case of Inelastic Impact. Phys.R., 7:501-508 (May, 1916); 
III. Case of Elastic Impact. Phys.R., 7:509-517 (May, 1916). 

18. The Passage of Photo-Electrons through Metals. (with 
L. W. Ross) Phys.R., 9:558-559 (June, 1917). 

19. Temperature Coefficient of Contact Potential. A Re- 
joinder. Phys.R., 9:78-79 (Jan., 1917). 

20. Theory of Ionization by Partially Elastic Collisions. Phys. 
R., 10:80—83 (July, 1917). 

21. Elasticity of Impact of Electrons with Gas Molecules. 
(with J. M. Benade) Phys.R., 11:184-202 (Mar., 1918). 

22. Theory of Ionization by Collision. IV. Cases of Elastic 
and Partially Elastic Impact. (with J. M. Benade) Phys.R., 
11:234—240 (Mar., 1918). 

23. An Addition to the Theory of the Quadrant Electrometer. 
(with A. H. Compton) Phys.R., 13:288 (Apr., 1919). 

24. The Passage of Photoelectrons through Metals. (with 
L. W. Ross) Phys.R., 13:374-391 (May, 1919). 

25. A Possible Relation between the Resonance Potential and 
Specific Inductive Capacity of a Metallic Vapor and Its Prop- 
erties in the Solid State. Phys.R., 13:295 (Apr., 1919). 

26. A Sensitive Modification of the Quadrant Electrometer. 
(with A. H. Compton) Phys.R., 14:85-98 (Aug., 1919). 

27. The Effect of Fluorescence and Dissociation on the Ion- 
izing Potential of Iodine Vapor. (with H. D. Smyth) Phys.R., 
16:501-513 (Dec., 1920). 

28. Excitation of the Spectrum of Helium. (with E. G. Lilly) 
Astrophys.J., 52:1-7 (July, 1920). 

29. Fluorescence, Dissociation and Ionization in Iodine 
Vapor. (with H. D. Smyth) Science, 51:571-572 (June 4, 1920). 

30. Ionization and Production of Radiation by Electron Im- 
pacts in Helium Investigated by a New Method. Philos.Mag., 
40:553-568 (Nov., 1920). 

31. Low Voltage Arc in Helium. (with P. S. Olmstead and 
E. G. Lilly) Phys.R., 15:545 (June, 1920). 

32. The Minimum Arcing Voltage in Helium. (with E. G. 
Lilly and P. S$. Olmstead) Phys.R., 16:282-289 (Oct., 1920). 

33. On Ionization by Successive Impacts, and Its Action in 
Low Voltage Arcs. Phys.R., 15:476—486 (June, 1920). 

34. Radiation and Ionization in Helium by 20-Volt Impacts. 
Phys.R., 15:131—132 (Feb., 1920). 

35. Note on the Radiating and Ionizing Potentials of Hydro- 
gen. (with P. S. Olmstead) Phys.R., 17:45-53 (Jan., 1921). 

36. Arc Spectra and Ionization Potentials in Dissociated 
Gases. Am.Phil.Soc.Proc., 61:212-—226 (1922). 

37. Effect of the Initial Emission Velocities of Electrons on 
the Minimum Arcing Voltage in Gases. (with Y. T. Yao) Phys. 
R., 20:105 (July, 1922). 
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38. Note on the Distribution of Range of Recoil Atoms. 
Phys.R., 19:233-236 (Mar., 1922). 

39. Physics of the Three-electrode Bulb. Frank.Inst.J., 194: 
29-48 (July, 1922). 

40. Recent Discoveries and Theories Relating to the Struc- 
ture of Matter. Smithsonian Inst.Publ.Repts., 1922:145-156; 
Princeton Lectures, No. 10 (June, 1922). 

41. Remarks on Ionization by Cumulative Action. Philos. 
Mag., 43:531-537 (Mar., 1922). 

42. A Test of Theories of Cumulative Ionization. Phys.R., 
19:534 (May, 1922). 

43. Theory of Ionization by Cumulative Action and the Low 
Voltage Arc. Phys.R., 19:421 (Apr., 1922); Phys.R., 20:283-299 
(Oct., 1922). 

44. A Tungsten Furnace for Experiments on Dissociation 
and Ionization. Opt.Soc.Am.J. & R.Sci.Instr., 6:910-912 (Oct., 
1922). 

45. The Cause of Ionization in the Carbon Arc. Phys.R., 
21:476 (Apr., 1923). 

46. Chemical and Spectroscopic Properties of Excited Atoms 
and Reversible Effects of Electron Impacts in Gases. Opt.Soc. 
Am.J. and R.Sci.Instr., 7:955-971 (Nov., 1923). 

47. Ionization and Activation of Gases. Trans.Am.Electro- 
chem.Soc., 44:117-125: Disc.125-126 (1923). 

48. Mobilities of Electrons in Gases. Phys.R., 22:432-444 
(Nov., 1923). 

49. Note on Braiier’s Theory of the Function of the Cathode 
in Electric Arcs. (with A. Trowbridge) Opt.Soc.Am.J. and 
R.Sci.Instr., 7:321-325 (Apr., 1923). 

50. On the Motions of Electrons in Gases. Phys.R., 22:333- 
346 (Oct., 1923). 

51. The Origin of Ions in the Unsustained Glow Discharge. 
(with T. E. Foulke) Gen.Elec.R., 26:755-757 (Nov., 1923). 

52. Radiation Potentials of Atomic Hydrogen. (with P. S. 
Olmstead) Phys.R., 22:559-565 (Dec., 1923). 

53. Some Properties of Resonance Radiation and Excited 
Atoms. Philos.Mag., 45:750-760 ( Apr., 1923). 

54. Theory of the Electric Arc. Phys.R., 21:266-291 (Mar., 
1923). 

55. The Abnormal Low Voltage Arc. (with C. H. Eckart) 
Phys.R., 24:97-112 (Aug., 1924). 

56. The Band Spectrum of Mercury and the Dissociation of 
Hydrogen by Excited Mercury Atoms. (with L. A. Turner) 
Phys.R., 23:768 (June, 1924). 

57. The Band Spectrum of Mercury and the Dissociation 
of Hydrogen Molecules by Excited Mercury Atoms. (with L. A. 
Turner) Philos.Mag., 48:360-363 (Aug., 1924). 

58. Critical Potentials. (with F, L. Mohler) Nat.Research 
Council Bul., 9, Pt. 1, No. 48 (Sept., 1924). 

59. Dissociation of Hydrogen and Nitrogen by Excited 
Mercury Atoms (with O. S. Duffendack) Phys.R., 23:109 (Jan., 
1924); Phys.R., 23:583-592 (May, 1924). 

60. The Electric Moment of Gaseous HC! and HBr Mole- 
cules. (with C. T. Zahn) Phys.R., 23:781-782 (June, 1924). 

61. Excited Atoms in the Striated Glow Discharge in Mer- 
cury Vapor. (with L. A. Turner and W. H. McCurdy) Phys.R., 
23:776 (June, 1924). 

62. Explanation of Abnormal Low Voltage Arcs. (with C. H. 
Eckart) Nature, 114:51 (July 12, 1924). 

63. Oscillations in Low Voltage Arcs. (with C. H. Eckart) 
Phys.R., 23:554 (Apr., 1924). 

64. Oscillations in the Low Voltage Helium Arc. (with C. H. 
Eckart) Science, 59:166-168 (Feb. 15, 1924). 

65. A Possible Explanation of the Behaviour of the Hydro- 
gen Lines in Giant Stars. (with H. N. Russell) Nature, 114:86- 
87 (July 19, 1924). 

66. Theory and Experiments Kelating to Striated Glow Dis- 
charge in Mercury Vapor. (with L. A. Turner and W. H. Mc- 
Curdy) Phys.R., 24:597-615 (Dec., 1924. 

67. Theory of Normal and Abnormal Low Voltage Arcs. 
(with C. H. Eckart) Phys.R., 28:769 (June, 1924). 

68. Absorption and Emission Spectra of the Geissler Dis- 
charge in Mercury Vapor and in Mixtures of Mercury and 
Hydrogen. (with L. A. Turner) Phys.R., 25:606-612 (May, 
1925). 

69. Absorption of a Line of the Principle Series of Singly 
Ionized Atomic Mercury. (with L. A. Turner) Phys.R., 25:613- 
617 (May, 1925). 

70. Absorption of the Enhanced Mercury Line 1942.5 by 
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Ionized Mercury Vapor. (with L. A. Turner) Phys.R., 25:238.- 
239 (Feb., 1925). 

71. The Diffusion of Electrons against an Electric Field in 
the Non-Oscillatory Abnormal Low Voltage Arc. (with C. H. 
Eckart) Phys.R., 25:139-146 (Feb., 1925). 

72. Ionisierungs-und Anregungsspannungen:iibersetzt von ~ 
R. Suhrmann. Teil 1. Methoden zur Bestimmung kritischer Po- 


tentiale. u.physik.Chem. 
(1925). 

73. Low Voltage Are Oscillations in Nitrogen and in Miv- 
tures of Hydrogen and Nitrogen. (with C. H. Eckart and C. T, 
Kwei). Phys.R., 25:889 (June, 1925). 


Fortschr.Chem.Physik 


74. The Nature of the Iodine Line 2062A. (with L. A. Turn. | 


er) Phys.R., 25:791-794 (June, 1925). 


75. Non-Oscillatory Abnormal Low Voltage Arcs with Re- § 


versed Electric Fields Caused by Ion Diffusion. (with C. H 
Eckart) Phys.R., 25:111 (Jan., 1925). 


18:291-351 © 


4 
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76. Note on Cumulative Ionization in Stellar Atmospheres, Fi 
Monthly Notices Royal Astronomical Society, 85:547-—548 7 


(1925). 


k 
77. Note on Production of Atomic Nitrogen and Its Are 7 


Spectrum. Phil.Mag., 50:512-516 (Sept., 1925). 


78. Physical Optics. Report of the Optical Society of Ameri- 7 


ca. Progress Committee for 1923-1924. (K.T.C. 


committee J 


member) Opt.Soc.Am.J. and R.Sci.Instr., 10:549-560 (May, 


1925). 


79. Probabilities of Ionization by Electron Impacts in Hy- § 


drogen and Argon. (with C. C. Van Voorhis) Phys.R., 25:245 
(Feb., 1925). 

80. Probability of Ionization of Gas Molecules by Electron 
Impacts. (with C. C. Van Voorhis) Phys.R., 26:436—453 (Oct., 
1925). 

81. Departures from Ohm’s Law and Theories of Metallic 
Conduction. Phys.R., 27:249 (Feb., 1926). 

82. Dielectric Constant and Molecular Structures. Science 
63:53-58 (Jan. 15, 1926); Nature, 117:361—362 (Mar. 6, 1926). 

83. The Excited States of Atoms. Sci.Am., 135:330-33] 
(Nov., 1926). 

84. Interpretation of Deviations from Ohm’s Law. Nat.Acad 
Sci.Proc., 12:548-551 (Sept. 15, 1926). 

85. Physical Optics. Report of the Optical Society of Amer- 
ica. Progress Committee for 1924-1925. (K.T.C. committee 
member) Optical Soc.Am.J. and R.Sci.Instr.,  12:587-611) 
(June, 1926). 

86. Probability of Ionization of Gas Molecules by Electron 
Impacts. II. Critique. (with C. C. Van Voorhis) Phys.R., 27: 
724-731 (June, 1926). 

87. Reconciliation of Experiments on Probability of Loniza- 
tion by Electron Impact (with C. C. Van Voorhis) Phys.R, 
27:516 (Apr., 1926). 

88. Soft X-Rays: Improvements in Technique and New 
Results for C, Cu and W. (with C. H. Thomas) Phys.R., 28: 
601-612 (Oct., 1926). 

89. Characteristics of the Electric Arc. Elec.World, 90:64- 
67 (July 9, 1927). 

90. The Electric Arc. Am.Inst.E.E.J., 46:1192-1200 (Nov. 
1927). 

91. Heats of Condensation of Electrons and Positive Ions of 
Molybdenum. (with C. C. Van Voorhis). Phys.R., 29:909 (June, 
1927). 

92. Heats of Condensation of Positive Ions and the Mech: 
anism of the Mercury Arc. (with C. C. Van Voorhis) Nat.Acad 
Sci.Proc., 13:336-341 (May 15, 1927). 

93. A Mechanical Maxwell Demon. (with J. 
H. D. Smyth) Phys.R., 30:349-353 (Sept., 1927). 

94. Specialization and Cooperation in Scientific Research 
Science, 66:435-442 (Nov. 11, 1927). 

95. A Theory of the Normal Cathode Fall in Glow Dis- 
charges. (with P. M. Morse) Phys.R., 29:909 (June, 1927); Phys 
R., 30:305-317 (Sept., 1927). 

96. Extreme Ultraviolet Spectra Excited by Controlled Elec- 
tron Impacts. (with J. C. Boyce) Franklin Inst.J., 205:497-515 
(Apr., 1928); Phys.R., 31:708-709 (Apr., 1928). 

97. Extreme Ultra-Violet Spectrum of Argon Excited by 
Controlled Electron Impacts. (with J. C. Boyce and H. N 
Russell) Phys.R., 32:179-185 (Aug., 1928). 

98. Heats of Condensation of Electrons on Platinum it 
Ionized He, Ne and A. (with C. C. Van Voorhis) Phys.R., 31: 
1122 (June, 1928). 
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99. Introduction in What Is Life? by (Mrs.) Augusta Gas- 
kell (Springfield, Ill.: C. C. Thomas, 1928). 

100. Review of Einfuhriing in die physik der gasentladungen 
by Rudolf Seeliger (Leipzig: J. A. Barth, 1927); Phys.R., 32: 
840 (Nov., 1928). 

101. The Spark Spectrum of Neon. (with H. N. Russell and 
]. C. Boyce) Nature, 121:357 (Mar. 10, 1928); Nat.Acad.Sci. 
Proc., 14:280-283 (Mar. 15, 1928). 

102. The Spark Spectrum of Neon and Argon. (with H. N. 
Russell and J. C. Boyce) Phys.R., 31:709 (Apr., 1928). 

103. Spectra of Nitrogen and Its Active States. (with J. C. 
Boyce) Science, 68:600 (Dec. 14, 1928). 

104. Are Spectrum of Nitrogen in the Extreme Ultra Violet. 
(with J. C. Boyce) Phys.R., 33:145-153 (Feb., 1929). 

105. Extreme Ultra-Violet Spectra of Ne and A Excited by 
Electrodeless Ring Discharge. (with J. C. Boyce and J. L. 
Nickerson) Phys.R., 33:1085 (June, 1929). 

106. Higher Spark Spectra of Neon and Argon in the Ex- 
treme Ultra-Violet. (with J. C. Boyce) Nat.Acad.Sci.Proc., 15: 
656-658 (Aug. 15, 1929). 

107. Investigations in the Field of Spectroscopy, Conducted 
at Princeton University. Carnegie Inst.Wash.Y¥ earbook, 29:404- 
407 (1929-1930). 

108. The Metastable States of Atomic Nitrogen. (with J. C. 
Boyce) Phys.R., 33:115 (Jan., 1929). 

109. The Anatomy of X-Rays. New Uses for the Rays, the 
Wave-Length of which Approximates the Diameter of an 
Atom. Tech.R., 33:131 (Dec., 1930). 

110. Contributions of Professor Elihu Thomson to Science 
and Engineering. Gen.Elec.R., 33:666-669 (Dec., 1930). 

111. Electrical Discharges in Gases. (with I. Langmuir) 
Part I. Survey of Fundamental Processes. Rs.Mod.Phys., 2:123- 
242 (Apr., 1930); General Electric Company Research Lab. 
Reprint 533 (June, 1930); M.1.T. Physics Dejt. Contribution, 
Series 3, No. 1. 

112. Heating of a Cathode by Positive Gas Ions and Their 
“Accommodation Coefficient.” (with C. C. Van Voorhis) Phys.R., 
35:1438 (May, 1930). 

113. Heats of Condensation of Electrons on Several Metals 
in Several Ionized Gases. (with C. C. Van Voorhis) Phys.R., 
36: 1435-1439 (Nov. 1, 1930). 

114. Inauguration of ...address. Tech.R., 
1930); Science, 71:593-596 (June 13, 1930). 

115. An Interpretation of Pressure and High Velocity Vapor 
Jets at Cathodes of Vacuum Arcs. Phys.R., 36:706-708 (Aug. 
15, 1930). 

116. Investigations in the Field of Spectroscopy Conducted 
at Princeton University. Carnegie Inst.Wash.Y earbook, 30:452- 
454 (1930-1931). 

117. Laboratory Romance. Stone and Webster J., 48:21-24 
Jan., 1931). 

118. Accommodation Coefficients of Positive Ions of Argon, 
Neon and Helium. (with C. C. Van Voorhis) M.1.T. Physics 
Dept. Contribution, Series 3, No. 10; Phys.R., 37:1596-1610 
June 15, 1931). 

119. Adventures with Electricity in a Partial 
M.1.T. Physics Dept. Contribution, Series 3, No. 3; 
32:69-72 (Jan., 1931). 

120. An American Faraday 

121i. The Death of Chairman Stratton . . 
34:84-85 (Nov., 1931). 

122. Electrical Discharges in Gases. (with I. Langmuir) 
Part 2. Fundamental Phenomena in Electrical Discharges. 
Rs.Mod.Phys., 3:191-257 (Apr., 1931); M.L.T. Physics Dept. 
Contribution, 3 2 


$2:436 (July, 


Vacuum. 
Sci.Mo.., 


Tech.R., 33:183 (Jan., 1931). 
. Tribute. Tech.R., 
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123. Emission of Electrons from Metals. Western Soc.E.]., 
36:137-148 (June, 1931); M.J.7. Physics Dept. Contribution, 
Series 3, No, 9. 

124. Engineering Administration. Combustion, 2:15 (Apr., 
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125. Equilibrium Theory of the Cathode Spot in Mercury 
Ares. Science, 73:504 (May 8, 1931); M.I.T. Physics Dept. 
Contribution, Series 3, No. 8. 

126. On the Fraction of Current Carried by Electrons at 
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127. On the Theory of the Mercury Arc. Phys.R., 37:1077- 
1090 (May 1, 1931); M.JI.T. Physics Dept. Contribution, Series 
5, No. 31. 
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Many honors, including about three dozen honorary doc- 

torates, came to Dr. Compton throughout his active life. But 

probably few are as symbolic of his contributions to science, 

education, and to the nation as a whole as the Medal for Merit 

which he received from Lieutenant General O. W. Griswold 
on April 2, 1946. 


128. Potential Drop and Ionization at Mercury Arc Cathode 
(with E. S. Lamar) Phys.R., 37:1069-1076 (May 1, 1931); 
M.1.T. Physics Dept. Contribution, Series 3, No. 30. 

129. Research in High Vacuum Spectroscopy. Carnegie 
Inst.Wash.Y earbook, 31:334-335 (1931-1932). 

130. Stratton: “We Mark the Passing of a Great Man.” 
Research Lab.Record, 1:41-42 (1931). 

131. Taking Stock in 1931. Tech Eng.News, 12:153 (Oct., 
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132. Your Nimble Servant—the Electron. Elec.Eng., 
194 (Mar., 1931). 

133. Accommodation Coefficient of Gaseous Ions at Cath- 
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odes. Nat.Acad.Sci.Proc., 18:705-711 (Dec. 15, 1932); M.L.T 
Physics Dept. Contribution, Series 3, No. 63. 
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137. Edison’s Laboratory in War Time. Science, 75:70-71 
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(Mar., 1932). 

139. The Electron. Radio Eng., 12:26-27 (Aug., 
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2, 1932). 

144. Long-Range Budgeting of Public Capital Expenditures. 
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145. M.I.T.: Its Past, Present, and Future. A Letter from 
Karl Taylor Compton to Alumni of the Institute on the Oc- 
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casion of the Annual Dinner of the Alumni Association, Febru- 
ary 6, 1932. (Cambridge, Mass.: M.I.T., 1932). 

146. The New Spectroscopy Laboratory of the Massachu- 
setts Institute of Technology. Physics, 2:205-210 (Apr., 1932); 
M.1.T. Physics Dept. Contribution, Series 3, No. 37. 

147. Research in High Vacuum Spectroscopy. Carnegie 
Inst. Wash. M.1.T. Physics Dept. Contribution, Series 3, No. 63. 
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Van Atta) Phys.R., 43:382 (Mar. 1, 1933). 
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154. Elihu Thomson: Some of His Mechanical Inventions. 
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155. High Voltage. Wash.Acad.Sci.J., 23:277-297 (June 15, 
1933); M.I.T. Physics Dept. Contribution, Series 3, No. 85; 
Smithsonian Inst.Publ.Repts., 1933:249-267; Science, 78:19- 
24; 48-52 (July 14, 1933); (July 21, 1933). 

156. In Honor of Professor Einstein. Greeting .. . Science, 
77:271-272 (Mar. 17, 1933). 

157. Legislation for Reduction and Relief of Unemploy- 
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158. Looking Ahead at the Institute of Tomorrow—Trends 
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159. Massachusetts Plan for Unemployment Reserves. Am. 
Labor Leg.R., 23:96-99 (June, 1933). 

160. The National Academy of Science, Address of Wel- 
come. Science, 78:515-518 (Dec. 8, 1933). 

161. Report. Science Advisory Board, K.T.C. chairman. (1) 
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Inst.Wash. Yearbook, 33:329-332 (1933-1934). 

163. The Significance of Professor Thomson’s Work in the 
Development of Electrical Engineering. In Elihu Thomson 
Eightieth Birthday Celebration at the Massachusetts Institute 
of Technology (Cambridge, Mass.: The Technology Press, 
1933); Science, 77:415-418 (May 5, 1933); M.I.T. Physics 
Dept. Contribution, Series 3, No. 80. 

164. Technology’s Answer to Technocracy. Chapter IV in 
For and Against Technocracy: a Symposium, ed. by J. G. 
Frederick (New York: Business House, 1933). 

165. A Test of the Classical “Momentum Transfer” Theory 
of Accommodation Cofficients of Ions at Cathodes. (with E. S. 
Lamar) M.I.T. Physics Dept. Contribution, Series 3, No. 95; 
Phys.R., 43:1054 (June 15, 1933); Phys.R., 44:338-344 (Sept. 
1, 1933). 

166. A Broad Range Vacuum Spectrograph for the Extreme 
Ultra-Violet. (with J. C. Boyce) M.1.T. Physics Dept. Con- 
tribution, Series 3, No. 130; R.Sci.Instr., 5:218-224 (June, 1934). 

167. The Causes of War. Tech.R., 36:295 (May, 1934). 

168. Distribution of Funds for Research. Science, 80:526 
(Dec. 7, 1934). 

169. Moratorium on Science Would Be Fatal to Recovery. 
(with R. A. Millikan and F. B. Jewett) Elec.World, 103:324- 
326 (Mar. 3, 1934). 

170. The Natural Sciences in. National Planning. Is Half of 
One Per Cent of the Federal Budget Enough? Tech.R., 36: 
344-346 (July, 1934). 

171. Physics in National Planning. R.Sci.Instr., 5:235-236 
(July, 1934). 

172. Research in High Vacuum Spectroscopy. Carnegie 
Inst.Wash. Yearbook, 34:346-347 (1934-1935). 

173. The Road to Achievement in Research. Tech.R., 37:14 
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Xi Quarterly, 23:91-102, 117 (Sept., 1935); Science, 81.347- 
355 (Apr. 12, 1935); Vital Speeches, 1:425-431 (Apr. 8, 1935). 

182. Ground Water and Forest Belt. Science, 81:72 (Jan. 
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183. High Current Ion Sources for Nuclear Investigations, 
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Contributions, Series 3, No. 205; Phys.R., 48:886-892 (Dec. 
1, 1935). 
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Some Observations on 
EXECUTIVE DEVELOPMENT 


After 


Progressive Concern 


with ‘Financial Survival, 


Production, and Marketing, Management Now Emphasizes 


the Long-Neglected Problem of Executive Development 


By EDWARD McSWEENEY 


HAT you see when you look at something de- 
pends on where you stand. Christmas, for 
example, is a holy day to the religious, a holi- 
day to the average layman, a bonanza to the chil- 
dren, and Sales Opportunity Number One to the 
retail merchant. Television spells entertainment to 
millions, employment to thousands, and a sales-build- 
ing device to companies which use it for advertising. 

Not long ago the author watched a photographer 
photograph a book for the publisher's advertising. He 
changed the lights, raised and lowered his camera, 
inserted wooden blocks beneath the binding. He 
tried this way and that for hours, until the job was 
done to his satisfaction. I add only parenthetically 
that the book was the Holy Bible — which has been 
seen from many angles, inside and out, since Guten- 
berg’s day, and even before. 

From what vantage point should we view execu- 
tive development? Your thoughts about it depend on 
who you are and where. you are in the business 
world. The large employer, for whom most of the 
literature on the subject has been written, regards it 
as a potential means of filling inevitable vacancies. 
The director or large investor weighs it as a form of 
insurance against mortality within—and of —the 
corporation. Executives now filling the more desir- 
able posts range in their reactions from genuinely 
interested co-operation to toleration or contempt for 
a passing fancy or a zany idea. The fledgling from 
college looks on it as a golden ladder up which to 
climb, should the mantle of preferment fall on him. 

On the outside, looking in, the School of Business 
Administration sees, in executive development, a 
logical projection of its curriculum, and there are 
some management consultants who grasp it as a 
handy device for improving everything from com- 
pany policies and internal organization to front-line 
supervision. 

The validity of any framework traces from its 
need. Utility determines almost everything. How 
badly do we need it? Do we need it now? Can it be 
deferred? Is it worth the cost? What form will pro- 
duce the best results? All these questions are being 
asked about executive development. 

There is no gainsaying the over-all need for de- 
veloping future business leaders. Our population is 
booming, our economy is burgeoning. Forecasters are 
bandying about figures of $600 billion gross national 
product within 10 years, as compared with little more 
than half that today. Our peacetime appetite for man- 
ufactured products is insatiable, and our security 
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commitments and requirements seem astronomical. 
Everything points to a continued expansion of our 
material needs. The fulfillment of these material 
needs involves a comparable expansion of man 
power, machinery, and the management and market- 
ing knowledge of how to keep the pipe lines filled. 
Where is the management coming from? Unless we 
have good managers, and more of them than ever be- 
fore in our history, we shall be in the position of 
lacking the products as well. 

Because their needs are most pressing, big compa- 
nies have been grappling with the problem for many 
years. Hence, the wide-scale programs, like those of 
the General Electric Company, which absorbs 1,000 
college men every year and puts them through a 15- 
month training course that is reputed to cost the com- 
pany $5,000,000 annually. General Electric Company 
has a full-time faculty of 250, plus all the parapher- 
nalia of textbooks, examinations, catalogues, and even 
an alumni magazine. 

But not all big companies are following the lead 
set by General Electric Company. The Ford Motor 
Company tried a similar program for awhile, then 
cut back its executive development budget from 
$375,000 a year in 1950 to around $24,000 today. In- 
stead of offering a formal program of its own, the 
Ford Motor Company hires college graduates to fit 
particular vacancies. From there on, after a minimum 
of orientation and fussing over, the newcomer gets 
one lecture a month — on his own time. The General 
Motors Corporation leans over backward to avoid 
giving newcomers any idea that an inside track to 
executive status exists. 

When such opposite opinions prevail on the sum- 
mit of the corporate world, is it any wonder that dif- 
ferences exist in the foothills and half the way up? 

Small and middle-size companies are the tradi- 
tional training ground for Big Business; they repre- 
sent the sand lots and bush leagues that the talent 
men have to scout. But things have been happening 
to make the pickings thinner, and this is one reason 
why some of the big industrialists are building fifth 
and sixth teams of their own. Additional factors that 
emphasize this trend include: 

1. The need for man power by the nation’s mili- 
tary establishment. This exerts a prior claim and 
diverts millions of eligibles away from the stream 
of civil employment and returns them with specific 
skills and inclinations at an age — and often with 
family responsibilities— which makes trainee 
status unattractive. 
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2. The pressure of defense production, which 
puts a premium on technical skills. Thousands of 
youths who otherwise would come up through the 
liberal arts, through accounting, or the broader 
phases of engineering, now emerge from college as 
technicians in electronics, aerodynamics, pure 
physics, and so on. They merely shift from the uni- 
versity laboratory or drafting board to a corporate 
counterpart in a defense industry. 

3. Pension plans, group insurance, and other 
forms of security. Such benefits tend to anchor an 
increasing number of young men to the company 
escalator. Every year, that one hangs on, enlarges 
the sacrifice involved in changing jobs. 

4. Diversification, which more and more firms 
are embracing. It enhances the premium on spe- 
cific skills. In theory, a good case could be pleaded 
the opposite way — that broadening the horizon of 
corporate effort increases the need for broader- 
gauge men. But when a metalworking concern 
adds a line of computers, its most immediate need 
is for experts who can build and improve them — 
not for new policy makers. 

Faced with these conditions, many middle-size 
organizations follow the line of least resistance — 
and buy whole companies instead of hiring individual 
men. At one fell swoop they add whole corps of spe- 
cialists, plus operating plants, patent rights, distribu- 
tion setups, and long-established good will. No 
wonder mergers are the rule, rather than the excep- 
tion, today! 

This happens within industries, as well. When 
Conrad Hilton acquired the Statler system he added 
not only a string of profitable properties across the 
nation, but also a dynamic organization of people 
whose operating talents are celebrated throughout 
the hotel field, plus a selling network second to none. 
This points up the truth that our business and indus- 
trial giants are competing, basically, for men. 

What we are witnessing today is the greatest man 
hunt in history, a beneficent, but nonetheless rapa- 
cious struggle for executive specialists, and particu- 
larly for those who possess the qualities of leader- 
ship. Today’s industrial revolution involves people 
far more than it does machines. There is a growing 
realization that our most valuable natural resource is 
our scientific and managerial man power. Here is one 
asset that continues to grow but which must be cul- 
tivated, harnessed, and put to increasingly produc- 
tive ends. 
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E. P. Brooks, 17, Dean of M.1.T.’s School of Indus- 
trial Management, touched on this important point 
during his Alumni Day address when he said: 


With all the tools of modern industry and with all of 
the great achievements which management can bring into 
being, let us not lose sight of the fact that our most im- 
portant resource is man himself; he is at the core of all 
of the many problems that we face. Man is a creative 
animal, and he derives his greatest satisfaction from par- 
taking of his creative instinct. We must recognize this fact 
and feed him and encourage him to develop this creative 
instinct. It seems to me that decentralization provides the 
most effective mechanism by which the opportunities for 
creative accomplishments of men can be made available 
to and distributed among the greatest number of persons.°® 


The close of World War II marked the beginning 
of a dramatic rise in interest in planned executive de- 
velopment. A thoughtful few had been warning that 
science — to quote M.I.T.’s eloquent reminder — had 
outstripped the humanities. Events at Hiroshima 
proved that we knew more about making atomic 
bombs than about applying atomic energy for the 
good of mankind. 

A quick look back over the business road we have 


traveled shows the stages we passed through. Let us | 


call the first stage the Financial Era, when there were 
plenty of frontiers to be exploited. Next came the 
Manufacturing Era, set off by World War I, when 
we really learned to employ the techniques of mass 
production. The Roaring Twenties were an era of 
selling, which ran wild until 1929. 

Ever since, throughout the eras of depression, wars, 


New Deals, and the Common Man, we have been | 


groping toward a new period, which may be called 
the Era of Management. We are in it today, up to 
our armpits. Soon we must swim. Eventually we must 
soar. But we will rise to the skies only when we have 
the leadership resources to sustain flight and provide 
not only sinews but direction. 

So, we have squared our circle of reasoning and 
are back where we started. Where is the human ma- 


terial for leadership coming from? How can we im- | 


plant the qualities which leadership requires? How 
can we locate the individuals who nourish this spark 
within them and help them rise to the top? Certainly 
we must begin by differentiating between leadership 
and technical skill, between executive training on the 
one hand, and business statesmanship on the other. 

As Professor Robert L. Katz of the Amos Tuck 
School at Dartmouth College has pointed out, suc- 
cessful administration rests upon three basic skills: 
technical, human, and conceptual. The first is pri- 
marily concerned with working with things, including 
processes or physical objects. Human skill involves 
working with people and influencing their behavior. 
Conceptual skill involves the ability to see the enter- 
prise as a whole, as an organization, and as a part 
of the community and of the over-all economy. 

The author believes that when we talk about busi- 
ness leadership we are thinking in terms of con 
ceptual skills, which employs the other two as 
contributing elements in building and administering 
the business organization. How, then, can we aug: 


° The Technology Review, 56:492 (July, 1954). 
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ment the supply of conceptually skilled individuals 
to insure business growth in the future? 

To begin, we cannot create them. The spark is in- 
born, not implanted. It is like the difference between 
a concert pianist and a composer, between an ar- 
ranger and a Toscanini. All began as students of 
music, but God gave relatively few the highest gifts 
of expression. The analogy holds for business. Our 
collegiate schools of business graduate some 35,000 in- 
dividuals a year. Many times that number gain equiv- 
alent (some will say better) knowledge in jobs. Some 
have it in them to become key technicians; others 
will rise to the level of solo performers. Others have 
ability, actual or potential, to go higher. 

Our problem is twofold: First we must spot these 
last-named individuals as they rise, and then we must 
help them develop themselves so they will mount to 
the zenith. In short, we need to make greater use of 
selection and motivation. We must do it at all levels, 
preschool, college, junior executive level, and even 
also in the higher echelons, where our near-term op- 
portunities are most bright. 

The selection process actually goes on all the time, 
but in a willy-nilly manner. The old dog-eat-dog type 
of competition for key jobs was, and in many organi- 
zations still is, a crude, but effective, form of selec- 


‘tion. The father-and-son form of business hierarchy 


is also a method of selection, but is limited by blood 
ties. All forms of promotion, short of automatic pro- 
gression, involve choice and preferment, which are 
also forms of selection. They are present in the suc- 
cessor-management pattern so typical of smaller 


business. 


Executive development is partly achieved when a 
formal program with stated objectives and measur- 
able criteria, administered continuously from above, 
is substituted for instinctive, haphazard and quasi- 
automatic methods of selection. Coupled with train- 
ing for specific functions, it goes the necessary step 
further when it brings to light and continues to en- 
courage and advance those who have latent, poten- 
tial, and existing conceptual skill. 

So we come to motivation. We must provide incen- 
tives which may be regarded as the anatomy of 
ambition. A whole book could be written on the sub- 
ject, spelling out and adapting to the needs of the 
modern corporation and society the urges, gratifica- 
tions, and desires which, operating within an indi- 
vidual, stimulate and encourage him to climb to the 
top. 

Certainly compensation is only one of these ele- 
ments. Prerogatives of rank are another. The well- 
rounded leadership development program will en- 
compass both. But there is a point of diminishing 
returns in these, as most thoughtful people realize. 
On the income side, taxes enter into the picture, and 
only the vainglorious are insatiable about preroga- 
tives. Beyond a certain point, therefore, we encounter 
anegation of leadership. 

What we are groping for, the author is inclined to 
believe, can be defined as significance. We need only 
to look about us to distinguish certain businessmen 
who have achieved leadership because their inner 
drive was to attain significance. Their lives are happy 
and inspiring because their complex of relationships 
‘ith others is significant. 
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For every one we recognize as having attained that 
status vis-a-vis their fellow men, and among their 
institutions, we will find scores, even hundreds, who 
stopped along the way because significance was de- 
nied them. Here are a few: 

The vice-president who declined office in his 
trade association, professional society, or cherished 
civic organization because of “business responsi- 
bilities” 

The industry-minded engineer whose ability of 
expression was frustrated by the company policy 
of “one spokesman” 

The discouraged creative thinker and originator 
whose ideas were rebuffed until he gave up inno- 
vating 

The sales manager whose plans were frustrated 
because they clashed with a sacred-cow pattern 

The treasurer whose reports to management are 
consistently disregarded when they embody recom- 
mendations disliked or distrusted by operating 
personnel 

The research director whose budgets are con- 
tinuously pared and whose explorations into cer- 
tain areas are condemned as “impractical” 

Here is one critical area where so many executive 
development programs fall down. They fail because 
they do not reach high enough. They do not mine the 
richest lode the average company possesses — the 
higher echelons a level or two below the top. 

It is from these higher levels that our business 
leaders of tomorrow (not the day after tomorrow) 
must come. To stretch out executive resources, we 
must thaw out those human assets now congealed at 
levels below their maximum potential and get them 
into situations where they can do the most good. 

College seminars for executives, and those run by 
the American Management Association, are a step 
in the right direction. So is the application of the 
conference method to decision making within compa- 
nies, as when budgets are prepared by the depart- 
ment heads who must live under them rather than 
by top management who hands down its decisions. 
Committee work for trade associations is another 
worth-while proving ground, especially where proj- 
ects are concerned, such as those of formulating 
standards, preparing manuals, reviewing processes, 
or directing promotional campaigns. Working with 
community groups and colleges is another important 
avenue of executive development. 

These are the things which add luster to lives of 
participants. They lend significance to what a man 
is doing, they help to “bring him out,” and to in- 
crease his self-projection. They should be utilized to 
a much greater degree than at present. 

On the long-term side, it seems obvious that selec- 
tion and motivation for business leadership should 
begin at an earlier stage. At what point does a boy 
make up his mind to become a doctor, a lawyer, a 
pilot, or a locomotive engineer? Many a youngster 
makes such a decision while he is still in grammar 
school, when he is preparing to elect which high 
school courses to take later on. That is the point 
where business should step in with proper blandish- 
ments, dramatizing what management is, and what it 
holds in the way of rewards, excitements, dedications, 

(Continued on page 112) 
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Public Relations Director 


HE appointment of Francis E. Wylie, Head of 

the Boston Bureau of Time, Inc., as Director of 

Public Relations at the Institute, was announced 

by James R. Killian, Jr., 26, President, on October 31. 
In making the announcement, Dr. Killian said: 


This important appointment reflects the need for a 
wider understanding of the problems of education and 
of the constantly increasing importance of science and 
technology in society. 

One of our most important obligations as an institution 
devoted to education and research in science and en- 
gineering is to demonstrate their importance in ful- 
filling the highest aspirations of our nation. 

Mr. Wylie brings to the Institute unusual resources in 
experience and knowledge. Together with John J. Row- 
lands who has rendered exceptionally effective service 
as Director of the News Service for 30 years, he will 
help M.LT. to expand its educational services to the 
public in recording and interpreting the significance of 
advances in science and technology. 


Mr. Wylie was born in 1905 in Bloomfield, Ind., 
and is the son of the Reverend William H. and Maude 
S. Wylie. He was educated at the Bloomington High 
School and Indiana University, from which he was 
graduated with the degree of bachelor of arts in 1928. 
He also studied at DePauw University and the Uni- 
versity of Grenoble. 

From 1928 to 1936, Mr. Wylie was on the staff of 
the Louisville Herald-Post, serving as reporter, as- 
sistant city editor, theater editor, and magazine edi- 
tor. From 1937 to 1944 he served as a reporter and 
later as assistant Sunday editor on the Louisville 
Courier-Journal. During this period, from 1938 to 
1940, he also served as instructor in journalism at the 
University of Louisville. 


; Ss 
Mr. Wylie was appointed chief of the Boston— 4 
Bureau of Time in 1944, and since has become widely 9g, 
known among leaders in industry, business, and edu- | 
cation in New England. He will come to his M.I.T. § 


post on January 3. B a\ 





[i 








New Appointments 


EVEN appointments to the Faculty and Adminis- 

tration of M.I.T. were announced recently by 
James R. Killian, Jr., °26, President. Dr. James H. 
Means, 06, formerly Chief of Medical Service at the 
Massachusetts General Hospital and Jackson Profes- 
sor of Medicine at Harvard Medical School, has been 
appointed acting medical director at the Institute. 
Dr. Means has been consulting physician on the 
medical staff of M.I.T. since his retirement from the 
Massachusetts General Hospital in 1951. He will be 
in charge of all medical sérvices at the Institute until 
the appointment of a permanent director to succeed 
Dr. Dana L. Farnsworth, now Henry K. Oliver Pro- 
fessor of Hygiene at Harvard University. 

Bruce F. Kingsbury has been named executive sec- 
retary of M.I.T.’s Educational Council; formerly 
assistant to the Director of Admissions, he was grad- 
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uated from M.I.T. in 1946. Eugene R. Chamberlain, $1,3° 
a graduate of Denison University, and Joe Jefferson, ru 
who was graduated from Columbia College in 1947 to $4 
and is on a year’s leave of absence from the College )°*". 
Entrance Examination Board, have been named as- ($90 
sistants to the Director of Admissions. ber « 
Appointed assistant professor in the Department off “Ve 
Mechanical Engineering, Ernest Rabinowicz reg ®t” 
ceived the degrees of bachelor of arts and doctor o _— 
philosophy at Cambridge University, England, and 96,24 
since 1953 has been on the staff of M.I.T.’s Division} “*P& 
of Industrial Coéperation. \s 
Robert J. Levit, associate professor of mathematic lo S46 
at the University of Georgia, was named visiting asf '"* Ji 
sistant professor of mathematics for the 1954-1955§ "ere 
academic year; and David W-C. Shen, who recenthg Poses 
came to the United States from Australia, will serve ler of 
as visiting assistant professor in the Department & of iny 
Electrical Engineering for the current fall semester ‘°C 
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Brooks Appoints Goetz 


‘HE appointment of Billy E. Goetz, educator, in- 
‘| dustrialist, and engineer, as professor in the 
M.L.T. School of Industrial Management, has been 
announced by E. P. Brooks, 17, Dean. Dr. Goetz, 
former manager of the Consulting Division of the 
Sessions Engineering Company and faculty leader of 
the Columbia University Executive Training Pro- 
gram, joined the Institute staff at the start of the cur- 
rent fall term. 

The University of Chicago School of Business 
awarded Dr. Goetz the degree of bachelor of phil- 
osophy in 1924. During the years between 1924 and 
1931 he was a graduate student of industrial engi- 
neering at Cornell University and of both law and 
economics at the University of Chicago, where he re- 
ceived the degree of doctor of philosophy in 1949. 

Since 1928, when he first joined the faculty of the 
University of Chicago, Dr. Goetz has integrated his 
industrial and educational activities. In addition to 
his business associations as engineer and executive, 
he served on the faculties of the University of Buf- 
falo, DePauw University, Illinois Institute of Tech- 
nology, American University, Antioch College, and 
Columbia University. 

The author of numerous articles published in engi- 
neering and management journals, Dr. Goetz is sec- 
retary-treasurer of the Academy of Management, and 
in the past served as president of the Chicago and 
Dayton chapters of the Society for the Advancement 
of Management. 


Balance Sheet 


N his report to the Corporation at its annual meet- 
> on October 4, Joseph J. Snyder, 2-44, Treas- 
urer of the Institute, reported that the total volume 
of M.I.T. operations was $46,181,000 for 1953-1954 
as compared to $43,015,000 for the previous year. Of 
this amount, $13,693,000 represents the Institute’s aca- 
demic, administrative, and plant operations; $15.,- 
240,000 was for research contracts of the Division of 
Industrial Coéperation; and $17,248,000 was for sim- 
ilar operations for the Division of Defense Labora- 
tories. On June 30, 1954, the book value of the 
Institute’s plant was $34,417,000 —an_ increase of 
$1,352,000 for the year. 

Tuition and other income for 1953-1954 amounted 
to $4,487,000 as against $3,806,000 for the 1952-1953 
year. This increase reflects the higher tuition rate 
($900) effective in 1953-1954 as well as a larger num- 
ber of students enrolled. Investment income was re- 
served for additions, to capital funds to a greater 
extent than in 1952-1953. Gifts and other receipts and 
contract allowance for indirect expenses totaled 
$6,247,000 and were used as required to meet current 
expenses. 

As of June 30, 1954, endowment funds amounted 
to $46,058,000 as against $43,651,000 for the year end- 
ing June 30, 1953. Of the total endowment, slightly 
more than 71 per cent was available tor general pur 
poses and the rest for designated purposes, The tians- 
fer of unrestricted funds to capital and the addition 
of investment income to principal were the major 
sources of new endowment for general purposes. 
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The gifts, grants, and bequests to the Institute 
for the year covered by the report amounted to 
$4,642,000 — not including a trust bequest of more than 
half a million dollars that became distributable but 
was not received before the end of the fiscal year. 

Gifts for current use declined in 1953-1954 from 
1952-1953 because subscriptions to the 1949-1951 
Development Program were completed in large 
measure in 1952-1953 and the second distribution 
from the estate of Mrs. Sylvia A. H. G. Wilks was 
received last year. The Alumni Fund of $207,919 
(which increased from $189,000 for the year 1952- 
1953) was the largest gift in invested funds for desig- 
nated current use. 

As of June 30, 1954, the Institute’s general invest- 
ments had a book value of $57,685,000 and a market 
value of $78,604,000 which compares with figures of 
$54,508,000 and $66,741,000, respectively, on June 30, 
1953. Special investments and students’ notes receiv- 
able brought the Institute’s investments to a grand 
total of $63,084,000 book value and $85,648,000 mar- 
ket value. These figures are exclusive of investments 
of the M.I.T. Pension Association. 

In recent years, an increasing proportion of aca- 
demic expenses and related operating expenses has 
been met with revenues of funds available on a year- 
to-year basis. With an expanded and more useful 
plant and a high level of active educational and re- 
search operations, some provision needs to be made 
from current resources for the continuing expenses 
of future years. In further recognition that a signifi- 
cant part of expenses are met with year-to-year rev- 
enues, $200,000 was appropriated from current 
receipts to establish a fund for long-term financing 
of these expenses. Gifts for endowment, funds avail- 
able for allocation to capital funds, and the reserva- 
tion of revenues for future expenditures are all 
important in preparing for the tasks ahead. 


Pianist-Com poser Joins M.1.T. 


N unusual opportunity to learn the mind and 
A works of a distinguished pianist and composer 
comes to M.1.T. students this fall with the appoint- 
ment of Ernst Levy as Carnegie Visiting Lecturer in 
the Department of Humanities. The appointment of 
Mr. Levy for the current fall semester was an- 
nounced recently by John E. Burchard, '23, Dean of 
M.LT.’s School of Humanities and Social Studies, 
who recalled that many M.L.T. students will already 
remember him for his appearances in the Humanities 
Series concerts in the spring of 1952 and 1954. 

At M.L.T. this fall, Mr. Levy will offer four lecture- 
recitals on Beethoven piano sonatas, two lectures on 
the Pythagorean philosophy, and a seminar on the 
Beethoven piano sonatas. In addition, Mr. Levy will 
be the Faculty resident in the master’s suite of Mun- 
roe House, adjacent to Walker Memorial. 

Born in Basle, Switzerland, he came to this country 
in 1941 after a distinguished musical career in 
Switzerland and France. Since January, 1949, Mr. 
Levy has been a professorial lecturer in the Division 
of the Humanities at the University of Chicago and 
in 1952 he was professor of musicology and con- 
ductor of the chorus of the Chicago Musical College. 
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Dallas Conference 


A n all-day Regional Conference will be held at the 
Hotel Adolphus on Saturday, January 29, in Dal- 
las, Texas. Those participating in the conference from 
M.I.T. will include: James R. Killian, Jr., ‘26, Presi- 
dent; C. Stark Draper, 26, Head of the Department 
of Aeronautical Engineering; Walter G. Whitman, ‘17, 
Head of the Department of Chemical Engineering; 
John G. Trump, ’33, Professor of Electrical Engineer- 
ing; and Douglas M. McGregor, Professor of Indus- 
trial Management. Inquiries regarding reservations 
should be directed to Edward O. Vetter, 42, Geo- 
physical Service, Inc., 5900 Lemmon Avenue, Dallas. 


Topics in Chemistry 


S" ALEXANDER R. Topp, distinguished British sci- 
entist and professor of organic chemistry at the 
University of Cambridge, England, has accepted an 
appointment as Arthur D. Little Visiting Professor of 
Chemistry at M.I.T. for the current fall semester. 
George R. Harrison, Dean of the School of Science 
at M.LT., announced a series of 20 lectures on 
“Selected Topics in Natural Product Chemistry” to 
be delivered by Sir Alexander during his four months 
at the Institute. In these lectures, Sir Alexander ex- 


pects to deal with the chemistry of one group of 
vitamins, their function in enzyme systems, and the 
general field of nucleotide chemistry. 

An outstanding educator and research scholar, Sir 
Alexander is chairman of the British Government's 
Advisory Council on Scientific Policy, and in 1949 
was awarded the Davy Medal of the Royal Society of 
London for the year’s most important European or 
Anglo-American discovery in chemistry. He was 
knighted by Queen Elizabeth in July, 1954. 

Sir Alexander, who delivered a special lecture in 
M.I.T.’s Chemistry Department three years ago, re- 
ceived doctorates in science and philosophy at the 
University of Glasgow, Frankfurt University (Ger- 
many), and Oxford University. His varied profes- 
sional career has included positions as assistant in 
medical chemistry and Beit Memorial Fellow at the 
University of Edinburgh; staff member of the Lister 
Institute of Preventive Medicine in London; reader 
in biochemistry at the University of London; visiting 
lecturer at the California Institute of Technology; Sir 
Samuel Hall Professor of Chemistry and director of 
the chemical laboratories at the University of Man- 
chester; and visiting professor at the University of 
Chicago. He is a fellow of Christ’s College, Cam- 
bridge, England, and since 1944 has held his present 
post at the University of Cambridge. 
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204. Science in Education. Science Educ., 20:53-55 (1936). 

205. What’s Ahead in Physics: Abridged. Science, 84: sup. 
10 (Nov. 6, 1936). 

206. What’s Next in Science? Elec.Eng., 55:436-437 (May, 
1936); Vital Speeches, 2:250-252 (Jan. 27, 1936). 

207. Whither Bound? Tech.R., 38:265 (Apr., 1936). 

208. Address at the Third Dearborn Conference of Agri- 
culture, Industry and Science. Science, 85:sup.12-13 (May 
28, 1937). 

209. Contributions of the Mellon Institute to the Advance- 
ment of Science, a National Asset. Sci.Mo., 45:97-100 (Aug., 
1937). 

210. Education and Business Leadership. Mech.Eng., 59: 
841-843 (Nov., 1937). 

211. The Electron: Its Intellectual and Social Significance. 
Science, 85:27-87 (Jan. 8, 1937); Nature, 139:229-240 (Feb. 
6, 1937); Smithsonian Inst.Publ.Repts., 1937:205-223. 

212. Elihu Thomson. Science, 85:374-376 (Apr. 16, 1937). 

213. The Engineer in Industrial Relations. Address before 
the Associated Industries of Massachusetts, October 28, 1937 
(with W. R. Maclaurin) (Cambridge, Mass.: M.I.T., 1937). 

214. The Engineer in Industrial Relations. I. Why the En- 
gineer Has an Interest in Industrial Relations. Tech Eng.News, 
18:173-175 (Dec., 1937). 

215. Engineering in an American Program for Social Prog- 
ress. Science, 85:275-280; 301-305 (Mar. 19, 26, 1937). 

216. A Forecast of Technological Education. Sci.Mo., 45: 
357-360 (Oct., 1937). 

217. Foreword. In Physics in Industry. (New York: Amer- 
ican Institute of Physics, 1937). 

218. Income from Endowment as Affected by Conditions 
of the Investment Market. Assocg.of Amer.Univ.J. of Proc. and 
Addresses. 39th annual conference, Brown University (Nov., 
1937). 

219. Low Voltage Proton Sources. (with E. S. Lamar and 
W. W. Buechner) M.I.T. Physics Dept. Contribution, Series 
3, No. 276; Phys.R., 51:936-941 (June 1, 1937). 

220. The Mission of Science—the Economic Betterment of 
the American People. Third Dearborn Conference of Agricul- 
ture, Industry and Science. Proceedings. (Dearborn, Mich.: 
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May 25-27, 1937); Farm Chemurgic Journal, 1:12-21 (Sept., 
1937). 

221. A National Asset. R.Sci.Instr., 8:182 (June, 1937). 

222. The Public Interest. Edison Elec.Inst.Bull., 5:5-9 (Jan., 
1937). 

223. Relation between Engineering Educators and Indus- 
try. J.Eng.Educ., 28:38-49 (Sept., 1937). 

224. Science and the College. Franklin and Marshall Paper, 
1:13-19 (Dec., 1937); Tech.R., 40:80 (Dec., 1937). 

225. Science in an American Program for Social Progress. 
Sci.Mo., 44:5-12 (Jan., 1937). 

226. The Stuff of Life. Our Talents and Their Care. Vital 
Speeches, 3:556-559 (July 1, 1937). 

227. What’s Ahead in Physics? R.Sci.Instr., 8:43-47 (Feb., 
1937). 

228. Address. In Proceedings of the Installation of Edwin 
Sharp Burdell—the Sixth Director of the Cooper Union, No- 
vember 3, 1938. (New York: Cooper Union for the Advance- 
ment of Science and Art, 1938). 

229. Biographical Memoir of Augustus Trowbridge, 1870- 
1934. Nat.Acad.Sci.Biographical Memoirs, 18:219-244 (1938). 

230. College Plans and Systems. Sch.and Soc. 48:605-611 
(Nov. 12, 1938). 

231. The Consulting Engineer. In The Consulting Engineer: 
a Brochure... prepared by George C. Diehl and Robert 
Ridgway for the American Institute of Consulting Engineets 
(New York: Institute, 1938). 

232. The Definition of an “Engineer.” Engineer, 116:417 
(Oct. 14, 1938). 

233. The Engineer in Industrial Relations. 1. Why Does 
the Engineer Have an Interest in Industrial Relations? Tech.R., 
40:178-180 (Feb., 1938). 

234. Engineering and Social Progress. J.Eng.Educ., 29:7-11 
(Sept., 1938). 

235. Engineering in an American Program for Social Prog: 
ress. In Essays in Science and Engineering, by F. Montgomery 
and L. N. Becklund, Rev. ed. (New York: Farrar and Rine- 
hart, Inc., 1938). 

236. The Influence of Technical Progress upon Social Devel- 
opment. In 7th International Management Congress. Proc. 
Sept., 1938 (Baltimore: Waverly Press, Inc., 1938). 

237. Instruments of Social Progress. In Instruments of Social 
Progress: Program and principal addresses at the 40th anni- 

(Continued on page 100) 
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the These sketches show a Revere Extruded Shape in think that an extruded shape would be of doubtful 
ser Copper, and the electrical part made from it. The economy. However, analysis indicated that appre- 
a part, called a “fishtail’’, is a terminal block on a high- ciable savings were possible, even though the bar cost 
the | frequency transformer, used in induction heating 10 cents less per pound. Eventually, these figures 
ster | apparatus. Such equipment produces a high frequency came out: using the extruded shape, total cost on 
a field of sufficient power to heat or even melt metals the same number of fishtails was $25,700. That meant 
. Sir placed within it. (It is often the case that the coil a saving of $9,300, or 26.6%. 
r of through which the oscillating currents flow is made Extruded shapes sometimes can indeed work mira- 
a of Revere Copper Tube.) Applications of this cles. The shape shown is relatively simple. However, 
ced method of heating are numer- quite complex shapes are pos- 
sent ous. For example, vacuum tubes sible, some so complex that they 
» are heated by induction to drive could not be produced by any 
- air and gases from the metal other method, giving considera- 
Sept., parts while the vacuum is being tion to weight, strength, and 
established. It is sometimes nec- cost. Another advantage of the 
Jan, § essary to cast metal in a vac- shape is reduction of scrap. In 
mdus- § Yum; induction heating makes some cases, a finished part is 
—_ this possible. The speed, econ- produced merely by cutting 
omy and uniformity of the pieces off a shape, when scrap 
gress: | method also make it highly at- almost disappears. The limita- 
. Vital § tractive for such tasks as heat- tion on the extrusion process is 
(Feb, | treating and hardening, brazing, this: all design details must be 
iil soldering, and heating prior to parallel to the axis of extrusion. 
n, No- — forging, upsetting, or other hot working. This is a But don’t let that scare you. The fishtail was finished 
lvance- § fast-growing modern method, and the manufacture by a number of operations at angles to the axis, and 
_ 1870- § of the equipment for it is an industry in itself. the shape still saved a lot of money. 
— Because it is a part of the electrical industry, Revere would be glad to go into details with you 
it uses a lot of copper. And it has found that Copper on the application of extruded shapes in copper and 
re Extruded Shapes by Revere contribute to both speed copper-base alloys, and aluminum alloys. Perhaps 
igineets § and economy. The fishtail illustrated formerly was we can help you find ways to new economies. And 
116:417§ machined from solid copper bar. On a typical run, if you use none of those metals, we suggest that you 
. pel the total manufacturing cost for a certain number of consult the people from whom you buy your mate- 
Tech.R.,& Pieces was $35,000. Because of the considerable rials. Take them into your confidence and add their 
99;7-11 amount of transverse milling required, you might knowledge to yours. It should pay you to do so. 
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versary and dedicatory exercises of Northeastern University, 
October 3, 1938. (Boston, Mass.: Northeastern University, 
1938); J.Eng.Educ., 29:265-274 (Dec., 1938). 

238. The Mission of Science. Cotton Trade Journal. Inter 
national ed., 10:24, 174, 191 (1938). 

239. New Demands on Technology. Tech.R., 41:77 (Dec., 
1938). 

240. Possibilities in Biological Engineering. Ann. Internal 
Medicine, 12:867-875 (Dec., 1938). 

241. Progress toward Our Goal. In M.1.T. Alumni Fund 
Campaign Report. 1937-1938. Appendix. (Cambridge, Mass.: 
Office of the President, M.I.T., 1938). 

242. The Social Implications of Scientific Discovery. Deliv- 
ered at the American Philosophical Society, Independence 
Square, Philadelphia, March 15, 1938. Henry Labarre Jayne 
Foundation (Lectures, 1938). 

243. Universities and the Public Welfare. Abbott Labora- 
tories. Addresses, Dedication of Research Building (North 
Chicago, IIl.: Abbott Laboratories, October 7, 1938). 

244. Academic Freedom and Academic Responsibility. 
J.Eng.Educ., 29:573-574 (Apr., 1939). 

245. Electron: Its Intellectual and Social Significance. In 
Modern Speeches on Basic Issues, by L. R. Sarett and W. T. 
Foster, comps. (Boston and New York: Houghton Mifflin 
Company, 1939). 

246. Elihu Thomson the Scientist. Science, 89:188-191 
(Mar. 3, 1939). 

247. Engineering and Social Progress. J.Eng.Educ., 30:8-17 
(Sept., 1939). 

248. Engineering in an American Program for Social Prog 
ress. In Science and Social Change, by J. E. Thornton, comp. 
(Washington: Brookings Institution, 1939). 

249. Foreword (on the field of Engineering). In Engineer- 
ing Opportunities, by R. W. Clyne, ed. (New York and Lon- 
don: Appleton-Century, 1939). 

250. Frank Baldwin Jewett-John Fritz Medalist. Elec.Eng., 
58:115-117 (Mar., 1939). 

251. The Genesis of a Curriculum in Biological Engineering 
(with J. W. M. Bunker). Sci.Mo., 48:5-15 (Jan., 1939). 

252. Instruction in English in Engineering Colleges. (Pref- 
face by K.T.C.) J.Eng.Educ., 29:549-550 (Mar., 1939). 

253. Jobs for All: the Goal of Science. This Week Maga- 
zine, section in Boston Herald (Sunday, Jan. 1, 1939). 

254. Living in a Scientific Age. Vital Speeches, 5:593-596 
(July 15, 1939). 

255. Looking Ahead in Research. Tech.R., 42:17 (Nov., 
1939). 

256. Looking Forward in Research. Ind.andEng.Chem., 
31:1212-1214 (Oct., 1939). 

257. The Positive Column of the Nitrogen Arc at Atmos- 
pheric Pressure (with E. S$. Lamar and A. M. Stone). M.1L.T. 
Physics Dept. Contribution, Series 3, No. 394; Phys.R., 55: 
1145 (June 1, 1939); Phys.R., 55:1235-1244 (June 15, 1939). 

258. Relation of the Federal Government to Higher Educa- 
tion. Assoc.ofAmer.Univ.J. of Proc. and Addresses, 1939. 


259. Science, Employment and Profits. Vital Speeches, 5: 


179-184 (Jan. 1, 1939). 
(Continued on page 102) 
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Digital 


Communication 


Engineers 


with | Systems 
| Engineering 
experience 
in Miniaturization 
the | Circuit 
Development 
fields 
Electromechanical 


g | Development 


Digital 
i Techniques 


Long-Range 
Information 
Transmission 


New advancements in the field of 
long-range information transmission 
are being made at Hughes with dig- 
ital techniques. 


Areas of Work 


To further expand work in this area, 
Hughes Research and Development 
Laboratories are interested in people 
with experience in airborne com- 
munication systems, digital storage, 
low frequency measurements, mod- 
ulation systems, miniaturized pack- 
aging, audio, IF and RF circuitry in 
the HF range, analog to digital— 
and other data conversion methods. 


poe aes = ae em 


Scientific and Engineering Staff 


CULVER 
| CITY, 
Hughes ae 
; ANGELES 
RESEARCH | COUNTY, 
AND DEVELOPMENT | CALIFORN 
LABORATORIES | 
| 
| 


Relocation of applicant must not cause 
disruption of an urgent military project. 
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WRITINGS OF COMPTON 
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260. Some Comments on Graduate Training for Engineers 
(with M. W. Smith and others). Elec.Eng., 58:168-174 (Apr., 
1939). 

261. Stuff of Life: Our Talents and Their Care. In Modern 
Speeches on Basic Issues, by L. R. Sarett and W. T. Foster, 
comps. (Boston and New York: Houghton Mifflin Company, 
1939). 

262. Technical Progress and Social Development. Elec. 
Eng., 58:12—15 (Jan., 1939). 

263. Forum of Youth and Industry. In The Opportunity for 
Youth in Building the World of Tomorrow, by General Mo- 
tors Corporation. (New York: Corporation, 1940). 

264. Influence of Research on Engineering. In The School 
of Engineering . . . at Columbia University, 1864-1939, by 
J. K. Finch, ed. (New York: Columbia University Press, 1940), 

265. Introduction. In Instruction in English in Engineering 
Colleges: A Report Prepared under the Direction of the Com- 
mittee ... Society for the Promotion of Engineering Education, 
English, Committee on. Journal of Eng.Educ., 30:15 (June, 
1940, Supplement). 

266. Peace and Some of the Ancient Virtues. Vital Speeches, 
6:631-633 (Aug. 1, 1940). 

267. Religion in a Scientific Era. Sci.Mo., 
1940); Tech.R., 42:319 (June, 1940). 

268. Research as a By-Product of Education. Think, 6:9, 31 
(Feb., 1940). 

269. Science, the Soul of Prosperity. Vital Speeches, 6:322- 
325 (Mar. 15, 1940). 

270. 2% for Research. National Assoc. 
of Research Expenditures (Dec., 1940). 

271. Biographical Memoir of Elihu Thomson, 
Nat.Acad.Sci.Biographical Memoirs, 21:141-179 (1941). 

272. The Sci.Mo., 
(Sept., 1941). 

273. Contributions to Science by the Research 
of the General Electric Company. Science, 
31, 1941). 

274. Industrial Research Expenditures. In Research—a Na- 
tional Resource. II. Industrial Research . . . Report of the Na- 


50:73-77 (Jan., 


of Manuf. A Survey 


Contributions of Technology. 


tional Research Council. U.S. National Resources Planning @ 


Board. (Washington, D.C.: G.P.O., 1941). 

275. Industry and the National Emergency. 
Cambridge, 1:1-5 (Mar., 1941). 

276. Introduction. In Adventures of a White-Collar Man, 
by A. P. Sloan (New York: 
Inc., 1941). 

277. Making the Future Work. National Assoc. 
A Survey of Research Expenditures (1941). 

278. No Subtleties to Perplex. Tech.R., 43:415 (July, 1941). 

279. Our America Tomorrow. Vital Speeches, 7:361-362 
(Apr. 1, 1941). 

280. Present Pleasures or Future 
(June, 1941). 


Magazine of 


of Manuf. 


43:347 


Benefits. Tech.R., 


(Continued on page 104) 
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Manufacturer of all types of 
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xviii + 350 pages 


$600 


per copy 


with 14 pages 
of illustration 


“ ...a chronicle of the decisive years...” 
—The Christian Science Monitor 
66 ” 


. . reads like a romance... 


—The Boston Globe 


“This volume is unique, it is history, it is interpreta- 
tion, it is remembrance... ” 


—The Technology Review 


All royalties from When M.1.T. was 
“Boston Tech” have been assigned by 
Dr. Prescott to the Alumni Fund. 


THE TECHNOLOGY PRESS Room 14N229, 
Mass. Inst. of Tech. 
Cambridge 39, Massachusetts 


My check for $........... is enclosed herewith for 
ee copies of When M.I.T. was Boston Tech”. 
Please mail by prepaid parcel post to: 
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281. Progress at the Massachusetts Institute of Technology, 
Science, 94:587-588 (Dec. 19, 1941). 

282. Science Has but Started. Rotarian, 59:8-10 (July, 1941), 

283. Scientific Research for National Defense. In Organizing 
Higher Education for National Defense ... National Confer 
ence of Defense Committee of Colleges and Universities, 
Washington, D.C., February 6, 1941 (Washington, D.C; 
Council, 1941). 

284. Some Educational Effects and Implications of the De 
fense Program. Science, 94:368-369 (Oct. 17, 1941). 

285. Technological and Scientific Resources. Ann.Am.Acad, 
218:66-75 (Nov., 1941). 

286. Technology Girds for Defense. Tech Eng.News, 22:5] 
(Apr., 1941). 

287. Address. In Gerard Swope, Sixth Hoover Medalist, 
(New York: Hoover Medal Board of Award, 1942). 

288. Beyond Victory. Tech.R., 44:369 (June, 1942). 

289. Elihu Thomson, 1853-1937. Science, 95:285-289 (Mar 
20, 1942). 

290. The Future of Engineering Education. In Conference 
and Exercises at the Dedication of the New Building of the 
Technological Institute, Evanston, Illinois, June 15 and 16 
1942 (Evanston, Ill.: Northwestern University, 1942). 

291. Man and Technology. In Science and Man, by R. N 
Anshen, ed. (New York: Harcourt Brace and Company, 1949) 

292. Office of Scientific Research and Development. J.Eng 
Educ., 33:59-69 (Sept., 1942). 

293. The Postgraduate and His World. Tech.R., 44:44 
(July, 1942). 

294. Report of the Rubber Survey Committee, September 16 
1942 (Washington, D.C.: G.P.O., 1942). 

295. Scientists Face the World of 1942. (with R. W. Trullix 
ger and V. Bush) (New Brunswick, N.J.: Rutgers University 
Press, 1942); Rutgers University. Publications of the One Hut 
dred Seventy-Fifth Anniversary Celebration. No. 3. 

296. Address at the Annual Alumni Dinner at the Hoté 
Statler on Saturday evening, January 30, 1943. (Cambridge 
Mass.: M.I.T., 1943) (mimeographed). 

297. Engineering Education—the Future. J.Eng.Educ., & 
41-46 (Sept., 1943). 

298. Foreword. In The Food Industries Conference to Publi 
Health through Independent Research. (New York: Nutrition 
Foundation, 1943). 

299. Importance of Fire Protection and the War. In Summé 
Conference on Fire Protection Engineering, M.I.T., June 22-24 
1942. Fire Protection Engineering. A Symposium . . . (Bostom 
National Fire Protection Association, 1943). 

300. Isaiah Bowman, President of the American Association 
for the Advancement of Science. Science, 97:305-306 (Apr., 2 
1943). 

301. Organization of American Scientists for the War. Rog 
Soc.London. Pilgrim Trust Lecture (1943); Chem.Age, 48:59% 
600 (June 5, 1943); Nature, 151:601—606 (May 29, 1943); Rog 
Soc.Proc., 182:1-17 (Sept., 1943); Science, 98:71-76; 93-% 
(July, 23, 30, 1943). 

302. Our Patent System: It Can Be Improvd, but It Must 
Be Preserved. Journal of Commerce and Commercial, 195.5}, 7% 
(Mar. 11, 1943). 

303. Toward the Mountain. Tech.R., 45:235 (Mar., 1943). 

304. Valedictory Address to the Graduating Class of th 
Massachusetts Institute of Technology at the 76th Graduatior 
Exercises in Symphony Hall, Boston, on . . . February 1, 1943 
(Cambridge, Mass.: M.I.T., 1943) (mimeographed). 

305. Contributions to Education by Colonel Bradley Dewe} 
Chem. and Eng. News, 22:2083 (Dec. 10, 1944). 

306. The Force of Ideals. Tech.Rev., 46:333 (Apr., 1944 

307. Future of Engineering Education. Power Plant Eng 
48:55 (Jan., 1944). 

308. New England’s Reaction to Technological Progress 
Federal Reserve Bank of Boston. Proceedings of the . . . Annwé 
Meeting, 20: 19-26 (1944). 

309. Omnipotent Electron. In New Worlds in Science, bi 
H. Ward, ed. (New York: R. M. McBride and Company, 1944 

310. To Train Men Liberally to be Leaders. Tech.R., 47:9 
(Dec., 1944). 

(Continued on page 106) 


THE TECHNOLOGY REVIEW 





ology, 


1941), 
nizing 
onfer 
sities, 
D.C. 
e De 
Acad, 
22:5) 


alist, 


(Mar. 


rences 
of the 
d 16, 


R. N 


1942), 
J.Eng 


44: 444 
ver 16 


rullin 


versity 
Hut 


Hotél 
ridge, 


., 4 


Public 
itrition 


ummer 
22-24 
,ostom 


ciation 
pr., 2 


r. Rog. 
8:590- 
); Rog: 

93-98 


t Must 
195:5 


943). 

of the 
Juatior 
, 1948 


ewe 


1944 
t Eng 


ogress 
Annu 


we, by 
1944 
47:9 








_ 


4, 


“If he’d only call her up...” 


“I’m sad, too, when she’s upset. If he’d 


only call her up everything would be all 
right. Just one little telephone call can 


save so much time and worry.” 
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WRITINGS OF COMPTON 
(Continued from page 104) 


311. Young Scientists and War. Sci.N.L., 45:180 (Mar. 18, 
1944), 
312. Foreword. In Willis Rodney Whitney, Pioneer of Indus- 


AT YOUR SERVICE trial Research, by J. T. Broderick. (Albany: Ft. Orange Press, 
1945). 


313. Institute Evaluates Its War Record. Tech.R., 48:39-41, 


<b 
Ay 109 (Nov., Dec., 1945). 
PECIALIZE NGINEERIN 314. Mission to Tokyo. Tech.R., 48:99-102, 114 (Dec., 1945), 
SPECIALIZED ENGINE G 315. National Security Supported by: I. Scientific Research, 
SPECIALIZED EXPERIENCE II. Universal Military Training. (Cambridge, Mass.: Technology 
Press, M.I.T., 1945). 
SPECIALIZED MACHINERY 316. National Security and Military Training. Scholastic, 47; 
FOR sup. 4 (Sept., 17, 1945). 
‘ery 317. Prerequisite to Freedom. Tech.R., 47:563 (July, 1945), 
TWISTING * BUNCHING 318. Report. Research Board of National Security. K.T.C. 
chairman. Science, 101:226-228 (Mar. 2, 1945). 
STRANDING * FORMING 319. A Challenge and an Opportunity. Educ. Focus, 17:4-8 
aNO LAYING IN THE (Fall, 1946). 


320. Challenge to Youth. Sci.Teacher, 13:64-65 (Dec, 
TEXTILE * WIRE * CORDAGE * 1946). 
321. The Future of Atomic Energy in Science, Medicine and 
ANO MANY OTHER INDUSTRIES Industry, and upon What Timetable Must We Operate. (Detroit 
ee Ria Re Mi eetanmemamees sce League for the Handicapped, Inc., 1946) (mimeographed). 
age a NOTTRY WILL CEY PROMPY ATTENTION 322. Greetings. In The Science of Nutrition: Papers Pre- 
c ‘ a sented at Meetings of the Nutrition Foundation, November 18 
F and 14, 1946. (New York: Foundation, 1946). 
H A S K F [ E p A W S 323. If the Atomic Bomb Had Not Been Used. Atlantic Mo, 
178:54—56 (Dec., 1946). 
MACHINE CO., INC. 324. Institutes of Technology: Some Trends and Possibili- 
213) E. ONTARIO STREET ties. In The Inauguration of President Lee A. Du Bridge, 1946. 
PHILADELPHIA 324. PA (Pasadena: California Institute of Technology, 1946). 
325. James Bryant Conant. Science, 103:191-192 (Feb. 15, 
1946). 
326. Organization for Research. In Boston Chamber of Com. 
(Continued on page 108) 
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The Graver Expansion Roof Tank with its liquid seal 
protects under all conditions. It is ideal for positive control 
of gasoline vapors against evaporation. Easy to maintain, it 





GRAVERSPHERES are especially suit- 
able for storage of natural gasolines and 
other volatile liquids such as butane. They 
are the ideal answer to gas storage—sus- 
taining pressures up to and exceeding 100 
psi. 








To prevent the formation of vapors, the 
GRAVER DOUBLE-DECK FLOATING 
ROOF is in direct contact with the liquid. 
This exclusive GRAVER design is widely 
used at crude and product storage areas, 
at refineries and pipeline terminals. 





eliminates breathing losses and reduces filling losses. It can 
well protect an entire terminal. It has gained rapid recog- 
nition among leading petroleum companies. 





The thrifty VAPOR-MIZER eliminates 
standing losses and reduces filling losses. 
Moreover, less steel is used in building. The 
VAPOR-MIZER often eliminates the neces- 
sity for reinforcing manifolded tanks, since 
it operates at pressures less than one ounce. 


= GRAVER TANK & MFG.CO. INC. 
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application . . . of a NEW principle 
for a BETTER instrument 


“Doelcam_ 
D-C Indicating Amplifier 


> High Stability 

> Wide Dynamic 
Response 

> Magnetic Input 

Linearity within 1°, 

Zero-center meter 

Will drive recorders 





Write for Bulletin [A15 





Model 2HLA-3 


The D-C Indicating Amplifier, Model 2HLA-3, is a 
completely self-contained instrument for amplifica- 
tion and measurement of minute d-c signals. A new 
design concept utilizing the DoeLcam Second- 
Harmonic Magnetic Converter as the input stage 
avoids the limitations of the usual mechanical type 
converters and results in improved performance. 
Soldiers Field Road, Boston 35, Mass. 
Regional Offices: Los Angeles, Calif., 
Washington, D. C., Chicago, III. 
Instruments for Measurement and Control 
Gyros + Servos * Microsyns * 


SAVINGS FLOW 


FROM 


\SPLD LAY 
PIPE SYSTEM 


EVERYTHING FOR A 
COMPLETE PORTABLE 
PIPE SYSTEM 


“Doelcam- corroration 


Synchros + Servo Motors 







FACTORY PACKAGED 

PIPE - COUPLINGS—FITTINGS 
VALVES—ACCESSORIES 

LIGHTWEIGHT, LABOR SAVING 









immediate installation 





DELIVERED 
READY 
FOR 
INSTALLATION 


SPECIALISTS IN PREFABRICATED PIPING 


SEND COUPON NOW! __—+«|s 
ALBERT PIPE SUPPLY CO., INC. | 
Berry at N. 13th St., Brooklyn 11, N. Y. 
Please send free booklet describing your | 
Speed-Lay System and services: 

NAME | 
FIRM NAME 

ADDRESS 





by one unskilled man. 2'2 to 30 
o. d. black or galvanized. Ready 
to lay—without delay. 
Complete inventory of all In- 
dustrial Pipe, Valves, Fittings, 
and Flanges. 

S. G. ALBERT ‘29 











ALBERT 


PIPE SUPPLY CO., INC 
Berry at North 13th St 
Brooklyn 11, N.Y 
Phone EVergreen 7-8100 
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(Continued from page 106) 


merce. Retail Trade Board. 18th Boston Conference (Boston: 
Board, 1946). 

327. Our Universities at War. Army Ordnance, 30:51-53 
(Jan.-Feb., 1946). 

328. Palestine Needs a Modern Institute of Technology. 
Technion J., 5:33-36 (June, 1946). 

329. Return to Religion. Tech.R., 48:349-352 (Apr., 1946). 

330. Science and National Policy. Sci.Mo., 63:125-128 (Aug., 
1946). 

331. Scientific and Engineering Progress. Insurance against 
Aggression and Depression. Chem.andEng.News, 24:1328- 
1332 (May 25, 1946). 

332. Scientific Progress—Insurance against Aggression and 
Depression. In George Westinghouse Centennial Forum, Pitts- 
burgh, 1946; Science and Life in the World . . . (New York and 
London: Whittlesey House, McGraw-Hill, 1946). 

333. Society for the Promotion of Engineering Education. 
Outlook in the Demands for and Supply of Engineering Gradu- 
ates, Committee on. Report. K.T.C., chairman; J.Eng.Educ., 
37:25-49 (Sept. 1946). 

334. Why Religion? An Address . . . before the Tenth Tech 
Embassy, 17 April, 1946. (Cambridge: M.1.T., 1946) (Repro- 
duced from typewritten copy). 

335. Address to the Graduates. Real Accomplishment and 
the Satisfaction of Living Result in a Democracy When Leaders 
Resolve Difficulties through Objective, Analytical Thinking, 
Tech.R., 49:531 (July, 1947). 

336. America Needs More Scientists. Alumni News, Syracuse 
University, 28:6, 14 (January, 1947). 

337. Dynamic Education. In Rice Institute of Liberal and 
Technical Learning. The Inauguration of William Vermillion 
Houston as President of the Rice Institute . . . (Houston: Insti- 
tute, 1947). 

338. Electron and Nucleus: Lessons for Those Who Can 
Learn. J.Western Soc.Eng., 52:56-61 (June, 1947). 


(Continued on page 110) 
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MATERIAL HANDLING COSTS 


UP TO 


more lifting power—} 
more carrying power— 
means bigger loads 
heavier loads, higher | 
stacking, fewer trips. 
Faster in-loading ahe} 
out-loading at fac 
tory, mill or storage 
yard, more efficien! 
interplant flow means§ 
great savings in timel 
and manpower 


SILENT HOIST FORK LIFTTRUK available in 


SEND FOR 
BULLETIN 77 


TE a TS 


5, 72, 10, 15 ton capacities, are noted 
for their superb mobility, long continuous 
service, and low upkeep. 


Made by the manufacturers of KRANE KAR Mobile Swing Boom Crane 
and LIFT-O-KRANE Combination Boom Crane and Fork Lift, with sepe 
rate power winch for Load Line. 


SILENT HOIST & CRANE CO. 


Pioneers of Heavy Duty Materials Handling Equipment 
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“Keep your eye on Martin!” 


There are two important reasons why you heat 
this more and more today: 


. The finest aircraft plant, engineering, electronic, 


nuclear physics and research facilities on the eastern 
seaboard. 


.An entirely new management concept in Ad- 
Vi vanced Design and we: apons systems development, 
embracing creative engineering ranging upward 
from nuclear powered aircraft to anti-gravity re- 
search and tomorrow’s satellite vehicle. 

If you're interested in hitching your wagon to a 
rising star, there are exceptional opportunities avail- 
able to dynamic engineering talent regardless of 
years of experience. 


ee 
MATIN & 


BALTIMORE -MARYLANDO 
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All Tech Men please note that Technology Store mem- 
bership entitles you to a Patronage Refund on purchases 
made in the Harvard Square Store. Non-members may 
join at either store. 


BOSTONIAN 
FOOTSAVERS 


They provide more than 











just good looks 





Footsaver—the relaxed shoe 
with a sole for comfort! 





Footsaver comfort didn’t just happen. We planned 
every inch of it, from the springy shank inside 
the flexible sole to the glove-soft leather that needs 


no “breaking in.” Try on a pair. 


$19.95 


The COOP 


Harvard Square Store 
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(Continued from page 108) 


339. Five Atomic Bombs and the Future. Am.Dyestuff Re- 
porter, 36:295-297 (June 2, 1947). 

340. Foreword. In Combat Scientists, by L. R. Thiesmeyer 
and J. E. Burchard. (Boston: Little, Brown and Company, 
1947). 

341. If the Atomic Bomb Had Not Been Used. Infantry J., 
60: 16-17 (Feb., 1947). 

342. A Program for National Security, May 29, 1947. Report 
of the U.S. President’s Advisory Commission on Universal 
Training. K.T.C. chairman. (Washington, D.C.: G.P.O., 1947). 

343. Safely through Rough Waters. Tech.R., 50:38 (Nov., 
1947). 

344. Science at the Front. In Scientists Speak, by W. Weaver, 
ed. (New York: Boni and Gaer, 1947). 

345. Universal Military Training for National Security and 
World Peace. In New York Herald Tribune (newspaper). Mod- 
ern Man: Slave or Sovereign (1947). 

346 The Veto of the National Science Foundation Bill. 
Statement .. . Issued . . 


. in Response to Request for Comment | 








A 


tows 





on the Veto by President Truman of the National Science | 


Foundation bill on August 6 (Cambridge, Mass.: Director of 
News Service, M.I.T., 1947) (Reproduced from typewritten 
copy). 

347. Foreword. In Applied Physics (Science in World War 
Il): Electronics, by C. G. Suits, ed. (Boston: Little, Brown and 
Company, 1948). 

348. Food, Fuel and Faith. Graduation address. Class of 
February 1948. (Cambridge, Mass.: M.I.T., 1948) (Reproduced 
from typewritten copy); Tech.R., 50:288 (Mar., 1948). 

349. Massachusetts Institute of Technology, “Tomb of the 
Dead Languages” (New York: Newcomen Society of England, 
American Branch, 1948). 

350. The Atomic Age. From the Threshold of the Atomic 
Age. In The Pacific Era . 
lulu: University of Hawaii Press, 1948). 
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.., by W. W. Davenport, ed. (Hono- | 


351. On Freedom of Worship. In The Pacific Era . . . by | 


W. W. Davenport, ed. (Honolulu: University of Hawaii Press, | 


1948). 
352. Report of the Secretary-General on Establishing United 
Nations Research Laboratories. Includes letter from K.T.C. 
(Lake Success, New York: United Nations, 1948). 
353. The Role of the University in the Pacific. In The Pacific 
Era ..., by W. W. Davenport, ed. (Honolulu: University of 
Hawaii Press, 1948). 
354. Science Fears an Iron Curtain. Nation’s Business, 36: 
47-49 (June, 1948). 
355. Technological Progress and the Pacific Society. In The 
Pacific Era . . ., by W. W. Davenport, ed. (Honolulu: Univer- 
sity of Hawaii Press, 1948). 
356. The Urge for a Better Life. Tech.R., 50:504 (July, 
1948). 
357. Foreword. In Invention and Innovation in Radio Indus- 
try, by W. R. Maclaurin, with the technical assistance of R. J. 
Harman (New York: Macmillan, 1949). 
358. If the Atomic Bomb Had Not Been Used. In Modem 
Minds, by H. M. Jones and others (Boston: D. C. Heath, 1949) 
359. The Scientist and the Engineer. University of Toronto. 
(Concluded on page 112) 











HOTEL COMMANDER 
CAMBRIDGE, Mass. 


By the Common facing Harvard and Radcliffe Colleges. 





| 
| 
315 rooms including transient as well as housekeeping units | 
of 1, 2, 3, and 4 rooms completely furnished. | 


Colonial Dining Room—Cocktail Lounge—9 Function Rooms 
accommodating up to 450 persons. 


Ten minutes by bus from M. I. T. 


Headquarters for Rotary, Kiwanis, Exchange and Quota Clu 
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OUR 507 ANNIVERSARY YEAR 








For enabling us to build up the oldest and largest Investment 
Advisory Service in the world we appreciate the help from M.LT. 


men,—especially men of the Class of °98. 


Not only were our two Founders—Roger W. Babson and Leroy D. 
Peavy, both Tech graduates; but today, several other of our key men 
had their training at M.I.T. Among these we mention Charles W. 
Wallour, our Executive Vice President, E. L. Quirin, Harry Olson, 


William Esson and Harry Brockington. 


We especially extend our gratitude to Professor Charles M. Spofford 
and the late Professors George F. Swain and Alfred E. Burton. These 
men went outside their regular teaching duties to help us when we 


needed encouragement in our pioneering statistical and forecasting work. 


Yet during these fifty years, the art of forecasting business and 
markets has merely been scratched. Psychology, cybernetics and other 
fields will supplement statistics to improve the results of the next fifty 
years. Otherwise, the recent substitution of political legislation for the 
gold standard and other historical barometers, will make our work even 


more difficult in years ahead. 


BABSON ORGANIZATION 






OUR 50™ ANNIVERSARY YEAR 


WRITINGS OF COMPTON 
(Concluded from page 110) 


Applied Science and Engineering. Faculty of Wallberg Lecture, 
No. 2 (Toronto University, 1949). 

360. The State of Science. Tech.R., 51:403 (May, 1949); 
Smithsonian Inst.Publ.Rpts., 1949:395-410. 

361. Superior Weapons. Sci.N.L., 56:22 (July 9, 1949). 

362. The Question of Establishing United Nations Research 
Laboratories . . . December, 1948. Includes letter from K.T.C. 
(Lake Success, New York: United Nations, 1949). 

363. Address of Welcome to the Photogrammetry Society . . . 
at the Harvard Institute of Geographical Exploration, Thursday, 
September 21, 1950. Photogrammetric Eng., 16:660—662 (Dec., 
1950). 

364. If I Were Starting Out Today. Am.Mag., 150:15 ( Aug., 
1950). 

365. Incentives and Satisfactions. Tech.R., 52:497 (July, 
1950). 

366. Some Factors in Food Research. Contribution to the 
Scientific Panel at the Dedication of National Dairy Research 
Laboratories, Oakdale, Long Island, N.Y. (June 2, 1950). 

367. Universal Military Training. Tech.R., 53:17-19 (Nov., 
1950). 

368. Engineers. Sci.Am., 185:65-68 (Sept., 1951). 

369. Engineers and National Security. Elec.Eng., 70: 192-196 
(Mar., 1951). 

370. Relation between Teaching and Research. Tech. Eng. 
News, 32:6 (Jan., 1951). 

371. Science and Security. In Ohio State University, History 
of the Ohio State University. Vol. VI. Addresses and Proceed- 
ings of the Seventy-Fifth Anniversary, 1948-49. (Columbus: 
Ohio State University Press, 1951). 

372. Universal Military Training. Foundation of Enduring 
National Strength. lst Report to the Congress by the National 
Security Training Commission. K.T.C. chairman (Washington, 
D.C.: G.P.O., Oct., 1951). 


Congress by the National Security Training Commission. K.1.C. 
chairman (Washington, D.C.: G.P.O., Feb., 1952). 

374. Science and Human Values: A Pictorial Review. In- 
cludes abstract of speech by K.T.C. (South Hadley, Mass: 
Mount Holyoke College, 1952). 

375. Science on the March. Sci.Digest, 31:9-14 (Feb., 1952); 
Pop. Mech., 97:120-125 (Jan., 1952). 

376. State of Science. In Age of Danger, by H. F. Harding, 
ed. (New York: Random House, 1952). 

377. Case for National Security Training. N.Y. Times Mag,, 
p. 13 (May 3, 1953); Readers’ Digest, 63:79-81 (Aug., 1953, 
Abridged). 

378. Establishment of the Radiation Laboratory. In M.LT. 
Radiation Laboratory. Radiation Laboratory Series, V.28. Index 
(New York and London: McGraw-Hill, 1953). 

879. Today’s Challenge to the Family in Suburbia. Tech.R,, 
56:201 (Feb., 1954). 


EXECUTIVE DEVELOPMENT 
(Continued from page 95) 
and challenges. Then the choice of a business career 
might be made on a par with that of medicine, teach- 
ing, law, and the applied sciences. 

Business contributes vast sums of money annually 
to higher education, but it takes relatively little in- 
terest in providing that part of it be used to develop 
the human material for management. Consider how 
much more might be done via scholarships; by help- 
ing those through college who have leadership apti- 








tudes, giving them summer jobs, advising them on 
courses to take. A relationship of that sort should 
pay off for both sides in the end. 






















































373. Price of Liberty. Condensation of the 1st Report to the (Concluded on page 114) 
CHRISTMAS GIFTS THAT ARE DISTINCTIVE : 
and not generally available elsewhere 
At the sign of the Golden Fleece you will find, this | 
Christmas Season, gifts that reflect the uncompromising 
standards of quality and workmanship which we apply to 
everything we make and demand in everything we sell. 
We have an unusually wide selection of gifts for Men . 
*Stapuisneo 8” ‘ 
and Boys that are of good taste...that are unusual...and : 
(what is so important to both giver and recipient) not 
generally obtainable elsewhere. 
A ttractively illustrated Christmas Catalogue 
will be sent upon request 
BSTABLISHED 1818 
111 BROADWAY, 
NEW YORK 6, N. Y. 
46 NEWBURY, COR. BERKELEY, 
BOSTON 16, MASS. % 
74 EAST MADISON STREET, SS oS ODO a 
aero C(@ELOTHINGS) > 
_—— —_— ew — 
727 WEST SEVENTH ST., * 
10s ANGELES £7, cau Bens Furnishings, Fats ¢ Shoes 
165 POST STREET, 346 MADISON AVENUE, COR. 44TH ST., NEW YORK 17,N.Y. 
SAN FRANCISCO 8, CALIF. BOSTON * CHICAGO + LOS ANGELES + SAN FRANCISCO 
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Insurance Corporation 












































Will taxes 
make You 


Mr. A or Mr. B? 


Mr. A’s estate of $200,000 paid a Federal tax 
of $31,500. 

Mr. B's estate of $200,000 paid only $4,800 
in Federal taxes. 

Mr. B cut the tax on his estate through plan- 
ning. He took advantage of all the opportuni- 
ties for cutting taxes that the law provides. 
Mr. A thought he was all set. 

Although Mr. B was worth no more than 
Mr. A when he died, he was able to provide 
$26,700 more financial protection for his family. 

Don't take a chance on your family’s future 
welfare. Plan your estate, with the advice of 
your lawyer, in a way that will cut out un- 
necessary tax losses. Every dollar saved means 
just that much more security for your family. 


Member 
Federal Deposit 


BACK BAY BRANCH $: 


She 
New England Trust Company 


Incorporated 1869 
135 DEVONSHIRE STREET 


: 99 NEWBURY STREET 


REMAINING ESTATE: 
$168.500 


$200,000 ESTATE OF MR. A 











Se. 54.000 


REMAINING ESTATE: 


$195.200 





$200,000 ESTATE OF MR. B 


Our folder, “How Much Will Taxes Shrink 
Your Estate?”, will enable you to estimate 
quickly the tax on your estate. That will help 
you decide whether you have taken full advan- 
tage of many well established methods of saving 
taxes. It is costly to overlook any of these. 

Write or call our Trust Department for 
your copy of “How Much Will Taxes Shrink 
Your Estate?” 


BANKING FOR 


At the Corner of Milk Street j 


NEW ENGLAND 


Boston, Mass. 
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Precision Electric 


HEAT TREATING 
FURNACES 







Industrial 


Dry Type 
Air-Cooled 


TRANSFORMERS 


2 VA to 
2000 KVA 












Static Type 


CONSTANT 
CURRENT 
REGULATORS 














MILWAUKEE 1, WISCONSIN 
Harold E. Koch, ‘22, President 

Elton E. Staples, ‘26, Exec. Vice President i 

Chester Meyer, ‘36, Works Manager : : 









EXECUTIVE DEVELOPMENT 
(Concluded from page 112) 

Business educators have indicated many times that 
work-and-learn programs which provide direct con- 
tact between students and employers meet with their 
approval. It gives the pupil a chance to try his wings, 
in the business world while still learning. 

Work-and-learn programs might also have a good 
effect on curricular and teaching methods. Consider- 
able dissatisfaction has been voiced, by businessmen 
and even educators, about shortcomings of tradi- 
tional teaching for business careers. One survey as to 
what employers think of students from schools of 
business scored the graduates’ inability to communi- 
cate. The findings also showed that few students 
comprehend the purposes and problems of planning 
and control in business. Another was that courses in 
economics do not “build a bridge” between economic 
theory and business forecasting. 

There is also evidence that aptitudes should be 
explored before the student matriculates. This ap- 
plies equally to other courses, not only to business 
administration. As an example, a constant complaint 
among editors is that schools of journalism admit 
students who have no aptitude for writing. After two 
to four years of preparation, sometimes with excel- 
lent grades, these unfortunates discover that they 
cannot meet the tests of a job. A degree is not a sub- 
stitute for the fundamental skill. 

Once the student does successfully complete the 
transition from school to office, it is management's 
responsibility to keep him moving, and to keep add- 
ing to his chances for self-development. Some compa- 
nies err by overdoing the situation, by making crown 
princes of potential executives, just as others err by 
treating able and ambitious young men as pages. 
Either way, promising persons are held apart, which 
makes things difficult all around. 

The sound development program bridges these 
gaps, until the newcomers become “regulars” and 
move ahead with the group. If it also embraces the 
upper levels of middle management, as recom- 
mended before, the whole structure will be dynamic 


and leadership qualities will be nurtured until they | 


flourish. 

Seen in this light, the leadership development pro- 
gram is an adventure in creative business dynamics; 
it could be the answer to our need for personal sig- 
nificance in a mechanical universe. With its aid, we 
can look forward to the day when humanities will 


ea cas 
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j 
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once again outstrip the sciences. 








William H. Coburn & Co. 
INVESTMENT COUNSEL 
68 Devonshire Street 
Boston 
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“The day 


my sons future 
b e gan’ a 


“Ken knocked around quite a bit after col- 
lege. Tried several jobs and did well. But he 
was never really satisfied. He’d either get 
bored with the work or frustrated with rou- 
tine advancement. I didn’t worry though. 
He’s bright, sensible, and I knew he’d estab- 
lish himself soon enough. 


“Then, about a month ago Ken breezed 
into my study and somewhat breathlessly 
announced that he’d decided to go into the 
life insurance business. Before I could even 
look surprised, he explained that he had al- 
ways been interested in people and that this 
would give him an opportunity to work more 
closely with them. And his eyes brightened 


NEW YORK LIFE 


INSURANCE COMPANY 


UAL COn, 
aa “4 





° 2 
NDED iw * 


The New York Life Agent in Your Community 
is a Good Man to Be! 


DECEMBER, 1954 







when he pointed out how, as an agent, he’d be 
his own boss—running a business all his own. 


“‘He went on at a mile-a-minute explaining 
how he’d be thoroughly trained by New York 
Life experts—with a good salary while learn- 
ing. How he figured that once he was on his 
own he’d be able to give his future family the 
same kind of comfort and security he had 
always known at home. And he wound up 
telling me how, someday, he hoped to retire 
with a good income—just as I will soon myself. 


“Then, quick as he came, Ken up and left 
without even asking what I thought. But of 
course he already knew. How could another 
New York Life agent possibly disagree?” 


MAIL THIS COUPON TODAY! 


New York Life Insurance Company, Dept. A-2 
51 Madison Avenue, New York 10, N. Y. 


Please send your new booklet,““A Good Man To Be,” with full 
information about career opportunities with New York Life. 


Name. A ge. 





Addr 








City. Zone State 








Present Occupoti 

















| A Rewarding =i) 
Career _ 


al fperteore. inc. — b 


Here's an opportunity for ad- 

vanced microwave work with a 

company run by and for engineers. Your position 
is stimulating and your ain ratifying 
when you join like-minded professional men at 
Airtron, Inc. Secure your place in a field with a 
future by joining one of America’s leading designers 
: and producers of microwave relay and radar 
* components. 


Profit sharing plan. 
Subsidized tuition for advanced study. 


Ideal suburban location in Metropolitan New 
York area. 


Excellent schools and recreational facilities. 


wh WR = 


All the other usual benefits . . . paid holidays, 
vacations, credit union, etc. 


Write or call Mr. A. Eckerson, Industrial Relations 
Director, LInden 3-3762 


a 
frirtwn. 1101 West Elizabeth Ave. 
Ine Linden, New Jersey 








If You Need 
Additional Manufacturing 
Capacity 


CALL IN 


LIQUID: 


CONTRACT MANUFACTURING DIVISION 





<—@® Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 
defense contracts. 


Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 








Contract Manufacturing Division 


see Seeeee CARBONIC CORPORATION 
1 K Ave. Chicago inois 
Manufacturers of + heen me and Bottling Machinery, see 7), anole 
Gas Welding Equipment, CO. Gas, Dry ice, Oxygen and Medical Gases 
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KARL. T. COMPTON: THE MAN 


(Continued from page 88) 


the effective help of Professor and Mrs Laurens 
Troost in Burton House, Professor and Mrs. Samuel J. 


Mason in Baker House, and Professor Avery A. Ash- § 


down, ’24, in the Graduate House. 

Last spring, Professor C. Richard Soderberg, ‘20, 
Head of the Department of Mechanical Engineering, 
accepted the deanship of engineering, which had be- 
come vacant through the appointment of Admiral 
Edward L. Cochrane, ’20, as Vice-president for In- 
dustrial and Governmental Relations. To succeed 


Dean Soderberg as Head of the Department of § 


Mechanical Engineering, we turned to one of the 
senior members of the Department, and I am happy 
to announce to you the appointment of Professor 
Jacob P. Den Hartog to this important post. Several 
other administrative changes were made during the 
summer, including the appointment of Robert M. 
Kimball, 33, as Secretary of the Institute, the ap- 
pointment of Paul V. Cusick and Delbert L. Rhind 
as Assistant Treasurers, and the appointment of 
R. Colin Maclaurin as Director of General Services 
(including the operation of dormitories and restau- 
rants) and of Carl M. F. Peterson, ’29, as Director of 
Physical Plant. 

On August 1, Professor Edwin R. Gilliland, 33, 
finished two years of effective service as chairman of 
the Faculty and was succeeded by Professor Martin 
J. Buerger, ’24, of the Department of Geology and 
Geophysics, our presiding officer today. And to our 
Corporation were elected at the June meeting Robert 
T. Haslam, ’11, of New York; Ralph Lowell of Bos- 
ton; Theodore V. Houser of Chicago; Horatio L. 
Bond, ’23, of Boston; Ray P. Dinsmore, ’14, of Akron; 
and William J. Sherry, ’21, of Tulsa. 

As a result of a study recently made by a commit. 
tee of the staff under the chairmanship of H. Guyford 
Stever, Associate Professor of Aeronautical Engineer- 
ing, the Institute has joined the Faculty Children 
Tuition Exchange Plan. This plan provides, subject 
to certain limitations, for full tuition remission for 
the children of our Faculty at M.I.T. or at any of 6 
other member institutions. During the summer, the 
Executive Committee also approved a revised group 

(Concluded on page 118) 
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A Complete Printing Organization 
Specializing in Book Reproduction 
Manuals and Reports 


WAKEFIELD, MASSACHUSETTS 
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a Managers 


K. W. RICHARDS '07 H. D. BILLINGS "10 


10 HIGH STREET 


The TREDENNICK-BILLINGS CO. 


Building teed 


Cc. C. JONES ‘12 F. J. CONTI '34 


BOSTON, MASSACHUSETTS 














MELPAR 
A COMPLETE FACILITY . . . . 


has unusual advantages to offer 
qualified engineers 
RESEARCH e DEVELOPMENT e 
DESIGN e PRODUCTION 


Measuring Techniques and Fundamental Investigations of the Be- 
havior of Mechanical Systems. 


Radioactive Tracer Techniques. 


Instrumentation and Control Devices (servo, pneumatic and electric 
control). 
Network Theory 


Data Handling Equipment (magnetic cores, magnetic recording 
equipment, digital computing techniques, analogue to digital conver- 
sion shaft digitizers). 

ben Simulation (servo-mechanisms, pulse circuitry, electronic ca- 
bling ). 


¢ High Frequency Antennas. 

¢ Audio and Video Circuit Designs. 

¢ Small Mechanisms Design. 

¢ Mechanical Packaging of Electronic Components. 

¢ Design of Reciprocating Compressors, Hot Gas Generators and Diesel 
Engines. 


Please send inquiries for additional 
information to 


DEPT. T.P.101 
MELPAR, INC. 
452 SWANN AVENUE 
ALEXANDRIA, VIRGINIA 






452 SWANN AVENUE © ALEXANDRIA, VIRGINIA 
11 Galen Street © Watertown, Mass. 

A SUBSIDIARY OF THE 

WESTINGHOUSE AIR BRAKE COMPANY 














ANOTHER BIG HIT!! 


Will you be with us when a steak dinner is served 
to more than 500 at the Alumni Association's Mid- 
Winter Meeting on Thursday, February 3? Total cost: 


$1 : 50 per person. 


We are proud of serving M.I.T. alumni and 
friends in this fashion. We are also proud 
of our annual service of 1,000,000 meals to 
staff and students this past year. We know 
M.1.T. alumni are proud of this record, 
made possible by their gift of the Walker 


Memorial Building in 1917. 


Walker Memorial Dining Service 


M.LT. 


Cambridge 39, Massachusetts 
R. J. RADOCCHIA, MANAGER 














Pittsburgh, Pa. 





GANNETT FLEMING CORDDRY AND CARPENTER, INC. 


Engineers 


HARRISBURG, PA. 


Branch Offices: 
Daytona Beach, Fla. 


Expressways, Toll Roads, Bridges and Airports. Traffic & Parking. Dams, Water Works, Sewage, Industrial Wastes 
and Garbage Disposal. Appraisals, Investigations and Reports. 


Philadelphia, Pa. 
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HOLMES & NARVER, INC. 


ENGINEERS * CONSTRUCTORS 


JAMES T. HOLMES 


M.I.T. ‘14 828 S. Figueroa St., Los Angeles 17, California 


D. LEE NARVER 


Telephone TRINITY 8201 
STANFORD ‘14 








SYSKA & HENNESSY, INC. 


Engineers 


REPORTS 
WATER SYSTEMS 


DESIGN ° 


POWER PLANT °* 


CONSULTATION” = 
WASTE DISPOSAL * 
New York City 








CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 














LEONARD CONSTRUCTION COMPANY 


Engineers and Contractors 
SINCE 1905 
IN THE AMERICAS AND FAR EAST 
37 South Wabash Ave. 





KARL T. COMPTON: THE MAN 
(Concluded from page 116) 


life insurance program which doubles the amount of 
such insurance available. 

These actions are all part of a developing pattern 
for providing additional supplementary benefits to 
the Faculty. 


During the past academic year, the Institute pro- § 


vided loans and scholarships to students in an amount 
exceeding $1,000,000 —a substantial increase over 
any previous year. This amount of student aid, which 
amounts to nearly 25 per cent of all tuition paid to 
the Institute, does not include nearly $1,000,000 
earned in salaries and wages by students who had 
jobs at the Institute. 


During the past five years, gifts to the Institute : 


have averaged $6,700,000 a year. As a consequence 
of this and of careful economies, we continue to 
balance our budget and to make modest additions to 
our endowment. As of June 30, our endowment and 
other invested funds had a book value of $63,000,000 
and a market value of $85,000,000. 

These developments at the Institute are but pro- 
jections cf the influence and leadership of Karl 
Compton. It is our obligation and opportunity to 
continue to work toward the goals he envisaged for 
the Institute and its people, and M.I.T.’s continued 
success and steady advance will be the most appro- 
priate memorial we could create for him. 

In contemplating the heartbreaking loss we have 
suffered in his death, we can overcome the deep 
sense of tragedy only by thus striving to keep him a 
living influence in our midst and thereby continuing 
to experience a sense of gladness and delight in his 
abiding and unforgettable greatness. 








J. C. CORRIGAN CO., INC. 


Conveyers 
ENGINEERS - MANUFACTURERS - ERECTORS 


e 
Coal Handling Systems 
Material Handling and Processing Equipment 
Portable Conveyors 
« 
Distributors for 
Jeffrey Manufacturing Co. 








Reports—Appraisals—Depreciation Studies 
Rate Cases—Business and Economic Studies 
= 
120 BROADWAY NEW YORK 5, N.Y. 
N. A. LOUGEE ‘11 L. A. MATTHEWS ‘13 
J. W. McDONALD, Jr. '20 B. F. THOMAS, Jr. ‘13 
E. S. WEST ‘40 

















Chicago 
41 Norwood Street, Boston 22, Mass. 
Tel. GEneva 6-0800 
_J 
N. A. LOUGEE & COMPANY 
ENGINEERS AND CONSULTANTS 
e A. J. WOLFE CO. 





























Electrical Construction 
27 HAYMARKET SQUARE BOSTON 14, MASS. 


E. H. Wolfe 
Tufts °49 





M. Wolfe 
I. 


G. 
M. I. T. °40 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 


Engineers and Consultants 





DESIGN AND SUPERVISION OF CONSTRUCTION 





REPORTS—EXAMINATIONS—APPRAISALS 
MACHINE DESIGN—TECHNICAL PUBLICATIONS 


BOSTON NEW YORK 








LESSELLS AND ASSOCIATES, INC. 


Research—Development—T esting—Consultation 
Mechanical Engineering—Mathematical Physics 
Electronics 
Write for Brochure 


916 Commonwealth Avenue 
BEacon 2-2380 
T. A. Hewson °45 


Boston 15, Mass. 


P. E. Kyle °39 
R. F. Brodrick °48 


C. H. Kano °43 
A A. Kheiralla °47 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Ralph W. Horne, "10 
William L. Hyland, "22 
Frank L. Lincoln, U. of Me., "25 
Howard J. Williams, °20 


John Ayer, "05 
Bion A. Bowman, °09 
Carroll A. Farwell, °06 


____ AIRPORTS — BRIDGES — TURNPIKES 
WATER SUPPLY, DRAINAGE AND SEWERAGE 
PORT AND TERMINAL WORKS 
BOSTON 


NEW YORK 








EapiE, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 
New York 36, N. Y 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.LT. °11 


500 FirtH AVENUE 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 
Hersert S. Cievervon 710 Watno F. Pike 715 
Structural Designs Foundations 
Heating Ventilating and Plumbing Designs 
Industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





MAURICE A. REIDY 


Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 


101 TREMONT STREET BOSTON, MASS. 





GIVEN BREWER 
Consulting Engineer 


@ Stress Analysis 
TEL. 103, 110 


Electric Strain Gage Analysis 
MARION, MASS. 


G. A. Brewer "38 








THE KULJIAN CORPORATION 
Consultants e Engineers e Constructors 


UTILITY e INDUSTRIAL e CHEMICAL 
1200 N. Broad St., Phila. 21, Pa. 


MEXICO CITY + CARACAS + MADRID « ROME + ATHENS + TOKYO 
* CALCUTTA + 


H. A. Kuljian °19 A. H. Kuljian °48 


CHARLES NELSON DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 
Architectural — Mechanical — Electrical — Structural 
Management — Plant Layout — Material Handling 
Acoustical 
ROCKFORD TRUST BLDG. 
C. L. Emery °32 C. N. Deses °35 


ROCKFORD, ILL. 
R. S. KNow.anp *40 





. Wittram H. Mueser °22 





FABRIC RESEARCH LABORATORIES 


Incorporated 
Research, Development and Consultation 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 


W. J. Hamopurcer, °21 K. R. Fox, “40 E. R. Kaswete, °39 


Moran, Proctor. Murser & RUTLEDGE 


CONSULTING ENGINEERS 
Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 


Pour C. Rutrepce *33 








GILBERT ASSOCIATES, INC. 
ENGINEERS * CONSULTANTS * CONSTRUCTORS 
607 WASHINGTON ST. 
READING, PA. 

Malcolm G. Davis "25, Vice President Allen W. Reid °12, E. C. Edgar °3S 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 
Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; Industrial Laboratory 

New York ¢ Philadelphia * Washington 


DECEMBER, 1954 


Cuarves A. Macuire & AssociATEs 
ENGINEERS 


PROVIDENCE Boston 








CapiroL ENGINEERING CORPORATION 
CONSULTING ENGINEERS 
Design and Surveys 
Roads and Streets 
Sewer Systems Water Works 
Planning Airports 
Bridges @ Turnpikes @ Dams 

Executive Offices 

DILLSBURG, PENNSYLVANIA 


Dallas, Texas Rochester, N. Y. 
Robert E. Smith °41, Vice President 
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Loom design and weaving results under- 


go amazing changes from year to year. 


The early Northrop automatic would be 
a stranger in today’s market. The high 
speeds, top quality production and the 
undreamed of flexibility of the modern 
loom models are the result of 


continuous Draper research. 





Perhaps one of the nation’s first 
industries to undertake a realistic 
program of research, Draper Corporation 
will consistently offer better weaving 
methods to cost conscious mill owners 


and operators. 


Protect your weaving investment year 
after year with Draper — World’s 


largest manufacturer of automatic looms. 


MODERN X-2 COTTON LOOM 


“Retaining Leadership through Research” 


DRA PER CORPORATION 


HOPEDALE, MASS. 





ATLANTA, GA. SPARTANBURG, S.C. 


THE WORLD’S LARGEST MANUFACTURER OF AUTOMATIC LOOMS 
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Shop fabri 


nthe p 
bineered 
ind insti 
be pleas. 


LUMMUS 


DIVERSIFIED TO BUILD OR EQUIP PETROLEUM, CHEMICAL AND POWER PLANTS 


Engineering and construction of petroleum refineries 





Engineering and construction of chemical and petrochemical plants Manufacture of heat transfer equipment 
(Heat Exchanger Division) 


ae ee ee 


Manufacture of oil heaters 


Shop fabrication and installation of pressure piping 
(Oil Heater Division) 


(Fabricated Piping Division) 


nthe past 50 years, Lummus has designed, en- The Lummus Company, 385 Madison Avenue, New York 17, N. Y. 
fineered and constructed over 700 major plants Engineering and Sales Offices: New York, Houston, Montreal, Lon- 
nd installations throughout the world. We would don, Paris. Sales Offices: Chicago, Caracas. Heat Exchanger Plant: 
M S_ fepleased to work with you on your next project. Honesdale, Pa. Fabricated Piping Plant: East Chicago, Indiana. 


REVIEW 





where theres Motion 
there's need for the STROBOTAC 


The Strobotz ountless industrial uses. It “STOPS” Repetitive stroboscopic light flashes will “‘stop’’ or 
MOTION a ASURES SPEED with an ease s-l-o-w motion of moving parts in all types of equipment 
and rapidity "ot obtainable with other equipment. . and machinery, permitting detailed observation. All 
_ irregularities, worn parts, misalignments, or other defec- 
-~ . tive operations are readily revealed. As an electrical tachometer, 
Na. the Strobotac will accurately measure speeds of rotating, recipro- 
ay cating, vibrating and other cyclic mechanisms over a 60 to 
100,000 rpm range. The instrument does its job with absolutely no 
connection between Strobotac and moving part. There is n@ 
interference with the moving object under investigation, nothing 

to alter operating conditions. 

Compactness, extreme ease of operation (only one knob cond 
trols the flashing rate), and operation from commonly availablg 
115-volt, 60-cycle power make the Strobotac a widely usef 
industrial tool. 


Type 631-BL 
STROBOTAC $150.00 


Wide Range: 60 to 14,400 rpm, direct reading; 
can be used up to 100,000 rpm 
Short Flashes: 5 to 10 millionths of a second 


Power: instrument operates from ordinary 
115-volt, 60-cycle lines 


Dimensions: 756 x 9 x 10 inches 


Weight: 91% pounds 


Photo courtesy Baltiniore.Aircoil Co., Inc 
Evaporative condensers, used in the air-conditioning 
and refrigeration industries, perform satisfactorily only if 
the correct quantities of air and water pass around the 
condensing coils. The Baltimore Aircoil Co. uses the G-R 


Strobotac for measuring and controlling the fan and You'll find, as have so many others, that the Strobotai 


pump speeds which determine the rate of air and water will very rapidly pay for itself in time saved and reduce 
flow. They tell us the Strobotac is the ideal instrument defective work. There’s a use for the Strobotac wherevé 
for the job, as it permits them to conveniently and there are machines, equipment and production operé 
accurately check the speeds of these parts. tions. 


We sell DIRECT. Prices shown are NET, f.o.b. Cambridge, Mass. 


STROBOTAC 


Manufactured Exclusively by. . . 
GENERAL RADIO Company 275 Massachusetts Avenue, Cambridge 39, Mass 


Since 1915 — Manufacturers of Electronic Apparatus for Science and Industry 











